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THE COMPLETE OBSERVATION SYSTEM... 








Animal Pens Business or Home 


FOR EVERY SITUATION 


Thé Philips Observation System 
comprises a camera, a black-and- 
white monitor, and all the equip- 
ment and fittings needed for 
rapid installation. 

The basic system comprises: 
camera, 12-inch (31 cm) black- 
and-white monitor, mounting 
brackets with plugs and screws, 
and 10 metres of coaxial con- 
necting cable. 

As well as offering simple in- 
stallation, the Philips Observa- 
tion System is easy to operate. 
Almost every adjustment is taken 
care of automatically, ensuring 
an optimum picture at all times. 

The camera is supplied as 
standard with a multi-way sup- 
port allowing it to be aimed in 
exactly the right direction. A 
choice of interchangeable lens- 
es with standard C-mount fittings 
lets you choose the correct field 
of view for each situation. 

The microphone built into the 
camera picks up sound from the 
area under observation. This can 
alert the operator to unusual 
events, even when full attention is 
not being paid to the picture. 





For a more extensive system, it 
is possible to add up to three ex- 
tra cameras. The ‘active’ camera 


[_] Please rush me more details 


is selected from the main system 
monitor, and can be either man- 
ual or automatic. In automatic 
mode, images from all connected 
Cameras are selected in 
sequence. 


Convenient positioning is pro- 


It is even possible to attach a 
video cassette recorder to this 
system. 


The system is low in cost and 
ideal for installation anywhere 
observation may be _ needed: 


around the home, in business, in 
research, in education — every 
situation your imagination can 
dream up! 


vided by adjustable mounting 
brackets. 

| Extra ‘slave’ monitors can 
| simply be added. 


PCOS coin ccossccicicinsnccarsansbassivocaasnsins | 


| 
on the Philips Observation Sys- | 
tem. | 


Send coupon to: | 
Philips S&I, 25 Paul St North, | 
| 
| 


PHILIPS 





North Ryde 2113 NSW... 
or phone (02)925-3367. 





' 
| 

| 

| 

| 

| 

| 

es edsastaeeeneerscacish Postcode ........ ! 
| 

| 

| 

| 

| 

| 

| 





NELL, THANK YOU readers one and all for your very encouraging and flattering 
emarks on our recent make-over of the magazine with the July issue. All your 
hone calls and letters have been most appreciated. 

For the constructors among you, we have some exciting projects coming up. In 
act, we have a series of prototypes in hand that will be published over issues from 
10w until the middle of next year! 

_Apart from the Colour TV Transmitter for amateurs commencing in this issue, 
ve have further practical, useful amateur radio projects coming. For those who 
ike to tinker with radio control models (or who have family members who do), we 
lave a special fast NiCad charger coming that not only gives your batteries the re- 
juired boost, but prevents them overheating, too. If you’re keeping an old car on 
he road, we’ve got useful, low-cost projects for you, too. And for those who like to 
‘xperiment with something a little different — we're still full of surprises! 

That’s enough for the time being — don’t want to give too much away too soon! 
ver the past three years or so, we’ve brought you quite a number of innovative 
yroject designs, ranging from simple low-cost projects to ‘major works’ — like the 
xtraordinarily popular Listening Post FAX/RTTY/Morse decoder, the Super 
imple Modem, the 6000-series Ultra-Fidelity hi-fi projects, the Weather Satellite 
\eceiver, the Supercomputer and Superbis modem. In fact, I can safely say we’ve 
hanged the direction of, and introduced new interests to, Australian and New 
.ealand enthusiasts. And we’re proud of it! We aim to keep that up. 


Roger Harrison 
Editor 


OCTOBER 31 IS YOUR LAST CHANCE TO 
ENTER 

OUR THIRD BIRTHDAY CONTEST SERIES 

WITH SEVEN GREAT PRIZES TO WIN! 
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SPECIAL FEATURES |: 


SPECIAL SUBSCRIPTION 


THE AUSTRALIA TELESCOPE... 12 
Australia moves to the fore in radio 
astronomy once again with the 
opening on September 2nd of this 
new array of instruments spread 
over western New South Wales. 


SURROUND SOUND 

Is it ready for the consumer, and is 
the consumer ready for it? Digital 
techniques may succeed where 
quadraphonic sound failed. 


READING YOUR 
OSCILLOSCOPE 

Find your way around the front 
panel of today’s oscilloscopes and 
interpret what the display is telling 
you. 


ADVERTISERS 
INDEX 


Eagle Electronics 
Electromark 


Energy Control 
GME Electrophone 
Goldstar Distributing 
Goldstar Instruments 


La CARRIES fis had ics oaasbidccue cote 116 


Parameters 

Philips 

Powersonic 

Rod Irving Electronics 
Scan Audio 

Scientific Devices 

Stewart Elect. Components 
Technical Indexes 


This index is provided as a service to 
readers. However, while every effort is 
spent to make it accurate, the publisher 
accepts no responsibility for errors or 
omissions. 


PRACTICALITIES 


AEM3515 COLOUR ATV TX........ 
Amateurs! Here’s the ideal project 
for “getting into” Amateur TV. It’s a 
well-proven design, easy to build 
and get operating and economical 
to boot! 
















AEM STAR PROJECT 
STEREO PREAMP 
CONTROL UNIT .......ccccsccssscsssseeees 71 
Designed for the audio enthusiast 
on a budget or for the audio 
experimenter who doesn’t want or 
need a preamp with all the 
expensive ‘‘bells and whistles’. 










THE ‘NIGHT-N-DAY’ 
This project controls the operation 
of a relay according to the available 
light level falling on a light- 

sensitive detector. 














VINTAGE RESTORATIONG......... 

Timeless tips for the tube tinkerers! 
Plus readers’ letters and a look at a 
late-30s valve radio kit. 









BENCHBOOK ...........cccssssscssssseeeeees 
Circuits, hints and tips from 
readers. 









DATA SHEET LM833.........ccsc0ee 
This high performance audio op- 
amp is featured in the Stereo 

Preamp Control Unit this month. 










TECHNICALITIES 


AEM PRODUCT REVIEW. ........... 48 
We review a closed-circuit TV 
observation system from Philips. 
Interesting, with a host of 
applications. 





+ Vs is 
(5°70 15 ¥) 


USING THE 555 & 556.....cccccscssseee 50 
This month we get down to some 
practical circuits you can build! Try 
your hand with a Morse Practice 
Oscillator, a Simple Timer, a 
General Purpose Timer and a 
Headlight Delay Timer. 


SEVEN FUNDAMENTAL 
ELECTRONIC FACTS —PART 3.. 54 


This month, Bryan Maher looks at 
capacity and induction, and at the 
basis on which we trust the ‘“‘laws”’ 
that explain the theories about 
them. 


AEM EQUIPMENT REVIEW......... 61 
Here’s an intriguing German-made 
PA amp, the Hertz Linear 6.2. 


SPEECH AS A 

MAN-MACHINE INTERFACE .... 93 
Speech dominates human 
communication, but if people want 
to interact with machines in the 
most efficient .way possible, speech 
is going to have to play a part. 
Sometime. 


MONITOR FOR 

THE VZ200/ 300 ..........ccscsssscsssssseees 96 
Ever wanted to look inside your 
VZ’s memory? One way is with a 
hacksaw. the more elegant way is 
with this useful little program. 


CLEAN: POWER ovcsccsssecsacsossecsseses 120 
Electronics and computer systems 
increasingly require ‘‘clean” power 
to ensure confidence that they 
function reliably. What do you 
need to consider when attempting 
to solve the problem? 
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COMMUNICATIONS 





DO-IT-YOURSELF 
HF PROPAGATION 


PREDICTIONS — PART 1......... 107 |: 
Amateurs, shortwave listeners — do [: 


your own HF frequency 
predictions! Leo McNamara 
explains how two new programs 


can be used to generate propagation : 
predictions for any path worldwide. |: 


They’re both ‘‘memory misers” and 
run under PC/ MS-DOS; available 
through our software service. 


VHF COMMUNICATIONS 
AND THE BICENTENNIAL 


EVEREST EXPEDITION .esesssse 115 [: 


One factor in the success of the 
Australian Bicentennial Everest 
Expedition earlier this year was the 
use of VHF communications 
between the climbers and the 
support teams. Here’s the story, so 
far unsung. 
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VEO WIG ooh es issalsccdsesepeossnccsazesansievens 90 
SAMAR O IG eo iivcsicccvesidvsdess sacccatineciaveshcinobes 98 
ROC UTIEIN so ciiis sich cccnsenesececertusasidvaness 104 
The Last Laugh ...........cssscccssssreeees 130 
COVER 


Drivers’ guide to the oscilloscope 
front panel and what the display 
tells you. 
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CONSUMER ; 
ELECTRONICS 


MARINE ELECTRONICS — 1 


THE SAILOR’S FRIEND..........0600 
Do a bit of boating ‘‘outside’’? How 
does a $149 chronometer, weather 
forecaster and navigator sound? 
Too good to be true. Read this and 
make up your own mind! 


MARINE ELECTRONICS — 2 


EQUIPMENT UPDATE .........:0000008 
This year, the small crop of new 
marine electronics equipment 
shows increased sophistication. 





AEM HI-FI REVIEW.......cccsccssscesees 
Tannoy’s “Little Gold’’ Monitors 
seem set to make a reputation that 
their predecessors, the Little Red 
Monitors, did. Tannoy look like 
making a strong comeback in the 
loudspeaker market after a term in 
the doldrums. 


VHS VERSUS 8 MM — a 
GOLDFINCH CHALLENGED.... 100 |: 
Statements in Malcolm Goldfinch’s — 
feature on Video Camcorders in our 
June issue have been challenged by 
a reader. Read what both sides have 
to say about the competing formats. 
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SPECIAL OFFERS — 


Pocket Testers .........cccscsscssssssesseers 36 : 
One unit is a “non-contact” tester f: 
that can be used to check for ‘live’ |: 


wires, ac or dc, from 50 V up. The e 


other unit a LED version of the old [: 
‘neon screwdriver’, but checks conti- |: 
nuity, too. nt 


Real Time Clock Module 

for AT ComputteTs..........ccccccssssevesees 92 
Solve that RTC hassle with your 
AT/compatible with the simply- 
installed under-$50 module! 
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NEXTMONTH 


THE “LITTLE BLOCK” 20 W POW. Ff: 
ER AMP MODULE rs 
Ah, that it would have~been so 
simple in years past! This project is a 
20 watt output amplifier module em- 
ploying a nifty little 5-pin “block” 
power amp IC. One chip, five resist- 
ors, two capacitors and a 35 x 30 mm 
pe board! 


INTRODUCTION TO 

MICROPROCESSOR EQUIPMENT 
SERVICING ns 
Here’s how to overcome your fears |: 
of the ‘dreaded micro”, find ways |: 
through the myths and mysteries, |: 
clear the fog of confusion and learn |: 
something practical at the same f: 
time! You don’t need mountains of §: 
money, tons of time or quintessen- f: 
tial qualifications — just an interest |: 
in electronics and a modicum of f: 
common sense. They’re simpler than Ff: 
you think! I: 


BALANCED LINES, 

INDECENT CONNECTIONS 

AND LAYING YOUR CABLE 

Our PA Series returns with a basic 
look at why balanced mics are used, 
a look at connector connection stan- 
dards and cable laying practices. 


While these articles are currently being 
prepared for publication, unforeseen 
circumstances may affect the final 
contents of the issue. 
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Telecom gives 
subscribers the 
fibre runs 








our phone calls may be arriving and leaving your home by 
fibre optics if you live at one of 200 homes in Toorak, Mel- 
bourne and Centennial Park, Sydney. 


Telecom’s Optical Fibre Resi- 
dential Pilot trial project to these 
homes is using fibre cable mostly 
supplied by Australian manufac- 
turer, Olex Cables. 

The cable includes single 
mode 50-fibre cable from the lo- 
cal Telecom exchanges, branch- 
ing along streets and tapering to 
a two-fibre cable going into each 
house. 

Olex said the first phase of the 
pilot project would provide sub- 
scribers with enhanced tele- 
phone and data capabilities, in- 
cluding: “easy call’ memory 
redial; PABX features; data 
transmission including 2400 bps; 
PC interface; AUSTPAC services, 
for high speed modems; and ac- 
cess to public and private video- 
text networks. 

Phase two of the pilot project 
provided a trial for multi-channel 
video transmission when it be- 
gan last month. 

The Principal engineer for the 
Telecom Metropolitan Customer 
Access Network, Symon 
Rozenthal, said the trial would 
evaluate methods, equipment, 
practices and standards of instal- 


ling optical cable and associated 


equipment in homes. 

“Telecom Australia is at the 
forefront of the development of 
this technology,” he said. 

“The pilot program was an im- 
portant engineering trial and 
we're confident that we can 
learn a lot from the experience.” 

Fibre optics offered the great 
benefit of being immune to light- 
ing and had a great bandwidth 
capability for future services, 
and could be reticulated through 
existing ducting. 

The pilot programme involved 
developing exchange and cus- 
tomer equipment, new splicing 
techniques and joint closures. 

Olex Cables’ technical sales 
manager Frank Halim said the 
two-fibre cable which was in- 
stalled in each house was specifi- 


cally developed to meet Tele- 
com’s strict requirements. 

‘The single mode fibres have a 
core of 10 micron, laid up into a 
grooved slotted core with a 
Kevlar rod central strength mem- 
ber,” he said. 


“It is filled with waterproof 
jelly and sheathed in a black 
polyethylene jacket to meet 
TELA 484INS102 standards.” 


Faggin awarded 
Marconi Fellowship 


icrocompter pioneer Dr 

Federico Faggin, a key fig- 
ure in developing current elec- 
tronic technology, has been 
awarded the 14th Marconi Inter- 
national Award. 

Dr Faggin, who is the pres- 
ident of Synaptics, was cited for 
his work in creating and imple- 
menting the microprocessor and 
his extensive contributions to 
MOS silicon gate technology. 

It was his work in developing 
the first microprocessor, the 
4004, that became the key to 
modem electronics. Under his 
supervision at Intel during its 
first five years, the MCS-4 was 
brought to market; the first 8-bit 
microprocessor, the 8008, was 
developed; and the 8080 chip be- 
came the first microprocessor to 
break the performance barrier. 

At Zilog, which he founded in 
1975, Dr Faggin conceived and 
developed the specifications for 
the Z80 and directed its develop- 
ment. 


The Marconi Fellowship 
Award was founded in 1974 to 
commemorate the centenary of 
Guglielmo Marconi’s birth. The 
Fellowship is awarded for scien- 
tific achievements by research- 
ers motivated similarly to 
Marconi’s commitment that tech- 
nological innovation should be 
used to improve the human con- 
dition. 
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Lifesaver CD 


on't reach for a lifebelt or a 
lifeguard in an emergency: 
the latest lifesaver, hi-tech Aus- 
tralian style, is a compact disc 
player that you should clutch at. 


The emergency CD-ROM’s 
promotion sounds like a com- 
mercial for a cookbook, but the 
disc has more information than a 
printed book and less weight to 
drag you down. 

It features lifesaving informa- 
tion designed to give emergency 
services instant information to 
cope with spills of any one of 


project. 


homes. 


(EMT). 


line. 


phone functions of the line. 


tages. 





more than 30 000 toxic chemi 
cals stored around Australia. 
Carrying information equiva 
lent to 250 000 typed A4 page 
or 1 500 floppy discs, the life 


saver CD-ROM is calle 
Toxichem and was the brainchil 
of Western Australian softwar 
company Zedtronics. 

It developed the disc using . 
data base developed by the W/ 
Fire Brigade. Disctronics, the 
only Australian CD maker, pro 
duces the CDs. 


During a chemical spill emer 
gency services would feed infor 
mation into a portable personz 


MORE USES FOR PHONE LINES 
Better use of off-peak electricity, to the advantage of cus- 
tomers and supply authorities, and remote meter reading may 
be some of the results of a pilot energy management system 


Running in a south eastern suburb in Melbourne, the pro- 
ject hinges on using the phone lines to 100 customers’ 


It is being run by Alcatel-STC in conjunction with Telecom, 
and has equipped the sample homes with Alcatel-STC’s 
Australian-designed and made energy management terminal 


The total service includes computer controlled network 
management equipment at a regional centre, and links to the 
EMT at each of the homes, using a standard existing phone 


Constant communication between the central controller 
and the EMTs is achieved without disturbing the normal 


The two main features are remote meter reading, which 
saves on costs, and vastly improved remote load control. 

Instead of the old electro-mechanical time switches which 
rigidly controlled when off-peak electricity was provided, the 
new system has the potential of innovative controls. 

Thus, off-peak rates could be switched in as electricity de- 
mand fell, to the customers’ and supply authorities’ advan- 


omputer, or radio information 
ack to a central base. 

Virtually instant reply would 
upply information to identify 
he chemical and specify com- 
lete operational fire and acci- 
lent response procedures. This 
vould include level of evacu- 
tion required; protective cloth- 
ng requirements; first aid re- 
ponse and environmental impli- 
ations. 

Prospective users would in- 
lude major emergency services, 
nd local, state and federal au- 
horities such as health, agricul- 
ure, defence, transport, rail- 
vays, environmental protection, 
juarantine, shipping, customs, 
yolice as well as unions, mining, 
ransport and chemical compan- 
eS. 


\Il at sea with IDD 


)j irect dialling to ships at sea 
is OTC’s latest gift to Aus- 
ralian telephone subscribers, us- 
ng its international satellite tele- 
ommunications. 

Gone are the old style manual 
onnections through Telecom’s 
lomestic network to OTC’s win- 
low on the world’s international 
aaritime system. The manual 
vatching used to be needed be- 
use Telecom could not meter 
hore-to-ship calls at the appro- 
riate rate. 

Now the exchanges have been 
aodified calls can ring the ship’s 
ell of any vessel with a 
'tandard-A satellite | Earth 
tation. 

The dial-a-sailor system uses 
amarsat, the 54 nation Interna- 
ional Satellite organisation. 
,alls to some 7000 ships at sea 
‘an be put through by dialling 
ie International Direct Dial 
iDD) code 0011 followed by the 
ppropriate ocean code and 
hip’s Inmarsat telephone num- 
er. 

For the Atlantic region the 
cean code is 871; for the Pacific 
is 872 and for the Indian Ocean 
gion it is 873. 


ibre optic link for 
TC satellite facility 


‘ibre optic technology has 
. given higher quality, greater 
»xibility and lower cost access 
' the Intelsat Pacific Ocean re- 
on satellites through OTC’s 
2w Sydney Satellite Earth 
ation. 

The new station, which was 
vened last year, has achieved 
ese advantages over the facili- 
3s previously available through 
TC’s Moree installation. 

The new Earth station is in a 
illey at Oxford Falls and linked 
the Sydney Gateway by both 
wre optic cable and a micro- 
‘ave link. 


OTC installed two 12-fibre 
50/125 micron multimode cables 
to connect the Earth station to 


the microwave terminal. The ter- 


minal is on a nearby hilltop, 650 
m away from the Earth station. 

The designer and maker, Inte- 
gral Fibre Systems (IFS), supplied 
the optical transmission equip- 
ment to interconnect the ana- 
logue TV and 960 channel tele- 
phone microwave system with 
the Earth station. 

The fibre optic equipment op- 
erates at the 70 MHz intermedi- 
ate frequency (IF), avoiding the 
expense and signal distortion in- 
volved in modulating and 
demodulating the IF if baseband 
video transmission equipment 
were to be used. 

This gives: enhanced picture 
quality; trouble-free transmis- 
sion of multiple video standards; 
and eliminates problems associ- 
ated with lightning strikes on the 
microwave tower being trans- 
mitted down a metallic coaxial 
cable to the Earth station. 

Subsequently, IFS won a con- 
tract to supply fibre optic cable 
and equipment for OTC’s Perth 
Satellite Facility. 

IFS said it saw applications for 
its 70 MHz satellite links in 
achieving space diversity oper- 
ation of Earth stations in the high 
rainfall areas of northern Aus- 
tralia. 

The equipment is also being 
considered for Singapore’s Satel- 
lite Education System to provide 
70 MHz IF transmission between 
the studio site and the Earth 
station. This would allow the 
video exciter to be at the studio 
instead of the Earth station. 


IRH promotions 


ewly appointed, Denis 
Lamb has gone from gener- 
al manager of IRH Components 
to managing director. Conse- 
quently Bob  Roughton, _be- 
coming product manager, among 
other responsibilities takes over 
IRH marketing in New Zealand 
from Mr Lamb. 
Mr Roughton, formerly man- 


ager of Bell-IRH (NZ), and based - 


in Auckland, will also be respon- 
sible for Micron Memory prod- 
ucts, IITV Opto products, and 
Theta J. Corp. solid state relays 
and switches. 


Hide-away radar 


ike a spotlight you can see 
with, but nobody else can 
see: that’s a new naval radar 
which its developers say is virtu- 
ally impossible to detect because 
of its low radiated power. 
Based on research from the 
UK Philips Research Labora- 
tories, the radar operates on the 


The TC-L3A Minivision will brighten your boring summer days 
with Panasonic’s contribution to portable entertainment, this 
tiny colour TV, being launched in Australia now. The TC-L3A is a 
VHF/UHF pocket-portable TV featuring a 75 mm screen, with 
internal backlight and pop-up display panel which can be 
viewed at 80° horizontal and 60° vertical for all light conditions. 

Panasonic said it had overcome the technical problems which 
previously led to poor picture quality in LCD CTVs with a 
product comparable with a CRT CTV; rrp is $699. 

The Minivision can use rechargeable batteries, alkaline cells, 
12 V from a car or 240 Vac via the supplied adapter. It has an 
audio/video jack for use with a camera or VCR. Victoria Nicholls 


is optional. 


principle of a frequency modu- 
lated continuous wave (FMCW) 
transmission, instead of the 
pulse power of conventional ra- 
dar. 

The FMCW system radiates 
just a few watts, making it de- 
tectable only at ranges of less 
than a few miles, contrasting 
with the easily-detectable thou- 
sands of peak power watts of 
conventional radar. 

Developers Hollandse 
Signaalapparaten (SIGNAAL) in 
Holland and _ Philips’ El- 
ectronikindustrier (PEAB) in 
Sweden have code named the 
new radar PILOT (Philips In- 
detectable Low Output Trans- 
ceiver). 

They see it a technological 
breakthrough because all mili- 
tary radar had been limited in 
scope previously as its pulsed 
transmissions could be detected 
far beyond the range of its own 





effective operation. 

Where ships needed to keep 
radar silence to avoid detection 
they lost a necessary navigation 
and surveillance instrument. 


CD-ROM 
‘architecture’ 
extended 


E xtended Architecture (XA): 
not a bigger and better 
Sydney Opera House but ex- 
tended CD-ROM that Philips and 
Sony have agreed to with Micro- 
soft. 

“This extended format will in- 
corporate audio and graphics 
technology from the CD-I format 
and will serve as a bridge be- 
tween CD-ROM and CD-I,” 
Philips said. The CD-ROM was 
originally designed for an open 
system to store data. 
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NOTICEBOARD 


This special page is for the benefit of readers, to help you make better use of your 
magazine. 





Please check this page every month as notices will be changed often. 








GOT OUR RIGHT ADDRESS? 
ious to 
st important! It has become obvious 
we : lot of readers are still addressing 
mail to our old addresses (there are three var- 
iations) so will you make sure that you bis 
our new address, phone and fax numbers : 


AEM 
4st Floor, 347 Darling Street, 
BALMAIN 2041 NSW. 
Ph. (02)555 1677. Fax: (02)555 1440 























LEVEL: 


Constructors who have S 





Published by: Kedhorn Holdings P/L (inc. in 
NSW), wholly owned by Roger and Val Har- 
rison, 1st Floor, 347 Darling St, BALMAIN 2041 
NSW. Typeset by: Photoset Computer Service 
P/L, 195 Elizabeth St, SYDNEY 2000 NSW. 
Printed by: Offset Alpine Printing, cnr Derby & 
Wetherill Sts, SILVERWATER 2141 NSW. Dis- 
tributed by: Network Distribution Co., 52-54 
Park St, SYDNEY 2000 NSW. *Cover Price $3.95 
(maximum and recommended Australian retail 
price only; recommended New Zealand price 
NZ$5.60). Registered by Australia Post, Publica- 
tion No. NBP 7435. ISSN No. 0815-5046. 


Copyright: The contents of The Australian Electronics 
Monthly is fully protected by the Commonwealth 
Copyright Act (1968). Copyright extends to all written 
material, drawings, circuit diagrams, printed circuit 


boards, computer software and~- photographs. 
Although any form of reproduction is a breach of 
copyright, and we especially point out this extends to 
the construction of projects produced by our laborat- 
ory or our associates, we are not concerned about indi- 
viduals constructing projects for their own private 
use, nor by bands, for example, constructing one or 
more units for use in performances. Commercial 
organisations should note that no project or part pro- 


We rate this Construction Project as 
EXPERIENCED 


i de ucc 
Of differing complexities. esstully assembled a variety of projects 





Back Issues 


If you are looking for a particular back 
issue, it’s simple, just write to us: AEM, 
1st Floor, 347 Darling Street, Balmain 
2041 NSW and state which issue(s) you 
need, enclosing a cheque or money 
order for $4 for each back issue. 

It is wise to state which particular arti- 
cle or project interests you in the 
issue(s) you have specified, because if 
we don’t have the issue in stock, we can 
send you a photostat of your specified 
article or project. We are unable to pro- 
cess back issues by credit card, unfortu- 
nately, unless the order is above $10. 


level” required for 
ree levels we show 


Suitable for: 


ject, including printed circuit boards produced by our 
laboratory or our associates and described in this 
magazine may be offered for sale, or sold, in fully or 
substantially assembled form, unless a licence has 
been specifically obtained to do so from the pub- 
lishers, Kedhorn Holdings Pty Ltd, or from the 
copyright holders. We will take strenuous legal action 
against any person or firm found infringing our 
copyright as aforesaid. 


Liability: Whilst all efforts have been made to ensure 
that all constructional projects and circuits referred to 
in this issue will operate as indicated efficiently and 
correctly and that all necessary components to assem- 
ble the same will be available, no responsibility what- 
soever is accepted in respect of the failure for any 
reason at all of the project or circuit to operate effec- 
tively or at all whether due to any fault in design or 
otherwise and no responsibility is accepted for the fai- 
lure to obtain any components in respect of such pro- 
ject or circuit. In addition, no responsibility is 
accepted in respect of any injury or damage caused by 
any fault in the design of any such project or circuit 
aforesaid. The publisher accepts no responsibility for 
unsolicited manuscripts, illustrations, computer 
software or photographic material although all care 
will be exercised. Comments and test results on equip- 
ment reviewed refer to the particular item submitted 
for review and may not necessarily pertain to other 
units of the same make or model number. 
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MAGAZINES WITHDRAWN FROM 
SALE 


‘Commencing with the July issue, and until furthe: 
notice, copies of AEM will no longer be availabl 
through Jaycar stores, having been withdrawn b: 
the publisher. We apologise to readers who ma} 
be inconvenienced by this. 

The magazine will still be normally available 
through newsagents, of course, and other elec: 
tronics stores; Dick Smith Electronics in all state: 
and New Zealand; in Adelaide, Eagle Electronics 
and Force Electronics; in Melbourne, All Electronic 
Components, Preston Electronics, Ritronics anc 
Stewart Electronic Components; in Sydney, Davic 
Reid Electronics and Hi-Com Unitronics. 





WHERE DO YOU GET IT? 


wien oyu c 

uae ae in ich you will find th 

“Ratail Roundup”, in whicn you 

aa Buyers Guide’, oath ocat 
| This provides a gui | 

Wirt buy your needs for the projects fe 


tured in that particular issue. 


Special Offers 


We pride ourselves in making availa 
to you special opportunities to purch 
interesting products at a special price 
Mostly, we act as a clearing house 
orders and have to contend with 
usual SNAFU’s. Fortunately, they're | 
too prevalent. If you have a probl 
with an order, kindly write or call a 
give us your full name address a 
ordering details, and most importan 
your phone number. We'll do our le 
best to sort it out and inform you. 











Technical Enquiries 


Please, only after 4.39 pm EAST. 


If you were a fly on the wall i 

Office you would notice that he pestle 
who answer these enquiries do not sit 
all day with baited breath awaiting 
your Call. In actual fact they are crucial 
members of our team and are ° 
€xpected to do ‘some’ other work 
during ‘normal’ business hours. So 
please, while we are happy to answer 


enquiries we also have 








TEK 
PURE 


Now, the perfect measure of 
economy plus performance in a 
low cost, 50 MHz scope 
backed by a 3 year warranty. 
The new 2225 exemplifies Tek 
quality at its pure and simple, 
affordable best. 

Scope. Probes. 3-year 
warranty, 10-day free trial with 
alo) at-svm cl-[e.@relel-]e-laht-1- mm Ol al 
free call gets it all! Call Tek 

vo fi g-Yon a Come) col-1are] mele) e-1in) 
literature. Technical personnel 
can answer your questions and 
expedite delivery. Each order 
Takes [Ufo [=X 0] go) ol -t-¥e- Tale Me) ol-1¢- 100] a) 
manual. Everything that says — 
genuine Tek! «© 


Gall Maree Ritter 

bo % >, at Tek direct: 
008 - 023342 
or (02)888 7066 


Bankcard | 
~  Jektronikx 
accepted | committe WA: (09)325 8433 
Head Office: QLD: (07)394 1155 
80 Waterloo Road, ACT: (062)516 111 
North Ryde N.S.W. 2113 VIC: (03)836 3355 


PLUS SALES TAX (02)888 7066 SA: (08)223 2811 
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WIN! 


e could have said SUBSCRIBE!, but that’s not as enticing as 
WINNING something. By subscribing to Australian 
| Electronics Monthly in the next few months you could be doing 
; both, subscribing and winning. 

i ow, I hear you ask? Well, AEM, in conjunction with 

a Tektronix are offering you, our devoted readers, the chance 
; to win this Tektronix Electronic Workshop, as pictured. 

a | ust think, you could be the proud owner of not only a 

j subscription to Australia’s finest electronics magazine, but the 
smug possessor of four pieces of lab equipment from the highly 
regarded Tektronix range, generously offered by Tektronix 
i Australia. 
S O, you could say you'll be winning in two ways. You get the 

chance to win the Tektronix workshop and be the envy of all 





i 
i your mates, AND you get Australian Electronics Monthly mailed 
. straight to your home or work, also becoming the envy of all your 
§ mates. HOW CAN YOU LOSE? 

on’t wait! Complete the coupon provided and mail it TODAY! 
f Just fill in the details, answer the question and tell us in 

i twenty-five words or less what is attractive about this offer. It’s 
that simple! 


Yes, | would like to subscribe to Australian 
Electronics Monthly for: 


[jlyear ($42) NZ: A$60 1 yr surface mail, A$66 air mail. 

[ ]2 years ($78) (Unfortunately competition is unavailable to 
residents outside Australia) 
Overseas rates on application. 


L_] Yes, | do want to enter the competition. 
[_] No, | don’t want to enter the competition. 
| am paying by: 
L_]cheque [_|money order 
[_]Bankcard [ |Mastercard [_]Visa 
P/code: No: 


Name: 
Address: 


(unsigned credit card orders cannot be accepted) 


@Q. What is the name of the circuit in any oscilloscope which sweeps the spot from left to right 
across the screen? 


Tell us in 25 words or less what is attractive about this special offer. 


bee eed PLLELTI 
PPP EE PE) Pe a co oe 


RE ee ee 


EEC I a ee RT ee a RE ce ee aE ROT PR ey Re 





: loscope 
Ose! Bandw} 


Instructional Material Credit 

® This gives the winner a credit to 
redeem their choice of 
instructional material from 
Tektronix, choosing from either a 
well written instructional manual 

OR a comprehensive video tape. 





CDM250 Digital Multimeter 
® 3.5-digit Operation 


® 5 Functions 
® 0.5% Vde Accuracy 
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]1 Feature 





Speci 





Roger Harrison 
Adam Searle 


Australia moves to the fore 
In radio astronomy again 








The opening of the Australia Telescope by the Prime Ministeron 2nd. 
September was a significant event for the local scientific and engineering 
communities. A major aspect of the project was the spin-off fo Australian 
industry. In part, the design strategy was to optimise Australian content. 


THE CSIRO’s new Australia Telescope will usher in a ‘new 
era’’ of astronomy in Australia, we’re told. It is an array of eight 
separate antennas. Six, all 22 m diameter dishes known as ‘“‘the 
Compact Array,” are located at the CSIRO’s old solar 
spectraheliograph site at Culgoora in north-western New South 
Wales. One dish is fixed and the other five are mounted on a 
linear railway track 3 km long so they can be repositioned, as 


INVERELL 


L NARRABRI 


1x22m ANTENNA OC OONABARABRAN 


PARKESO : 
; ORANGE OD 
CY FORBES 


. BLAYNEY 


THE AUSTRALIA TELESCOPE 


EXPANDING THE FRONTIERS OF KNOWLEDGE 
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required, to build up a radio ‘‘image’”’ of a celestial object bein; 
viewed. The end-to-end width of the Compact Array is 6 km 

Another 22 m antenna is located at Mopra in the Warrum 
bungle Ranges west of Coonabarabran to the south of Culgoore 
This is situated near the Siding Springs optical observatory sit 
supporting the Anglo-Australian Telescope and the Australiai 
designed and developed Advanced Technology Telescope. Thi 
Culgoora array and the dish at Mopra are linked with the long 
established 64m radio telescope dish at Parkes, forming thi 
Australia Telescope, which title generally gets shortened tc 
SAL. 

Why use such an assembly of dishes? The larger an antenné 
is, the more detail it can “‘see’’. However, it is not possible tc 
build a single dish large enough to give the high resolution im 
ages which astronomers demand: only a linked group of anten 
nas can do this. Hence the AT. 

The Australia Telescope is the only instrument of its kind ir 
the southern hemisphere, and one of the best radio telescope: 
in the world. It has been designed to be an advanced tool for as 
tronomers of the 1990s and beyond. 

The AT has high dynamic range (it can pick up areas of weal 
emission which lie next to bright areas) and a wide field o 
view. It has a wide spectral range of 300 MHz to 115 GHz, anc 
with its high angular resolution and sensitivity astronomers wil 
be able to get radio images of southern hemisphere objects con- 
taining unprecedented detail. 

From all accounts, it will be the only radio telescope with this 
resolution, sensitivity and diversity in the southern hemisphere 
for the foreseeable future. So at only $50 million, many consid. 
er it to be a bargain. 


Making one from many 


Using a technique called ‘“‘aperture synthesis’’, the AT combine: 
the signals of the eight antennas at the three sites in NSW to ef. 
fectively create one giant receiving dish. 

By combining the signals from pairs of antennas spreac 
across the earth, a very large telescope can be simulated. The 
longest separation obtainable between suitable dishes in Aus 
tralia is from the AT dishes at Culgoora to the University of Tas: 


Our thanks to Dr R. F. Haynes of the CSIRO Division o 
Radiophysics, to Intergraph Corporation and Fibrenet for sup- 
plying material and illustrations used to assemble this feature. 





ere you can see three of the five closely-spaced 22 m dishes of 

1e Compact Array at Culgoora in north-west NSW. They all sit on a 
km-long linear rail track and may be positioned at any of 37 sites 
r “stations” along it. Another 22 m dish is 3 km away from the end 
the rail line, making an array 6 km across. At the smallest 
avelength (3 cm) it achieves a resolution of 0.8 seconds of arc, 
out the same as local optical telescopes under good observing 
nditions. (CSIRO picture by J. Masterson). 


ania dish near Hobart, a distance of 1400 km. This technique 
in be extended much further. A decade ago the 64 metre dish 
Tidbinbilla was linked to a 22 metre dish in the Crimea and to 
300 metre dish in California. 

In the following decade, the AT will be linked with other ex- 
ing telescopes in Australia and overseas, and even to a satel- 
e telescope in orbit to create an “eye” tens of thousands of 
ometres in diameter. 

This has already been done in 1986. An orbiting spacecraft 
d ground-based telescopes at Tidbinbilla and at Usuda in Ja- 
n were linked to make observations of quasars. The separ- 
on achieved was 2.2 Earth diameters — equivalent to a tele- 
ype 28 000 km across. 

These systems of connected telescopes are called Very Long 
seline Interferometry or VLBI. Simultaneous observations are 
ide with widely separated telescopes and each observation is 
orded on tape at each constituent site. The signals are then 
nbined at a processing station, creating a single ‘“‘message’”’ as 
rom a single huge telescope, and analysed. The resolution of 
BI radio telescopes are up to 10 000 times better than con- 
1tional optical telescopes on Earth. 

\ new space VLBI network called the RadioAstron, to be 
nched in 1992, will synthesise a telescope five times the di- 
eter of the earth. It is a Soviet space agency project with par- 
pation from the USA, Japan, Canada, a number of European 
ntries and the Australia Telescope. 

Jsing the 70 metre diameter Soviet antennas at Evpatoria (in 
Crimea), Uzbekistan and Ussuriysk (near Vladivostok) 
dioAstron will combine its signals with those from objects in 


the northern sky picked up by these dishes. Because observa- 
tions of objects in the southern sky require the use of ground- 
based telescopes in the southern hemisphere, Australia is in a 
unique position to support this important international project. 
For nowhere else in the southern hemisphere is there a network 
of large dishes like those of the AT. 

VLBI will be useful in studying continental drift by measur- 
ing accurately long distances on earth, and in guiding craft deep 
in space. And for objects near the celestial equator, the combi- 
nation of RadioAstron with dishes in the Soviet Union, Aus- 
tralia, Japan, America and Europe, will lead to higher sensitivity 
and better image quality which is so important to scientific re- 
search in this field. 


Getting to the heart of the matter 


The AT will be used to examine things such as quasars, active 
galaxies such as Centaurus A, the dust and gas between the 
stars, pulsars, masers and supernovae — exploding stars. These 
last are very rare. Only five have occurred in our galaxy in the 
past millenium. 

The first supernova seen with the naked eye since 1885 was 
one in 1987 in our neighbouring galaxy, the Large Magellanic 
Cloud, 170 000 light years away. 

Supemovae are dying stars. They have power equivalent to 
10 billion billion billion hydrogen bombs. Once they have ex- 
ploded in a supernova, all that remains is the compressed core, 
a neutron star. So dense is this material that a pinhead of matter 
would weigh a million tonnes! 

We are approximately 30 000 light years away from the cen- 
tre of our galaxy, which optical telescopes cannot see because 
of a fine dust which heavily obscures it. The AT, it is hoped, will 
be able to identify the energy source at the centre of the galaxy, 
believed to be a black hole. 

Newborn stars are hidden by dust and gas, but radio observa- 
tions should be picked up by the AT and enable us to isolate 
and observe new star-forming regions. 

Closer at hand, the relative positions and motions of water 
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Computer aided design (CAD) facilities were used to design the 
dishes using a CSIRO-developed system. Local firm Intergraph 
Corporation supplied the equipment to consulting engineers 
Macdonald Wagner who did the design. 


vapour masers in star-forming regions in our galaxy and other 
galaxies can help define the fundamental distance scale of the 
Universe. Its size is directly linked to its age, because of the ex- 
pansion of the Universe. 

Dr John Whiteoak, a radioastronomer at the CSIRO’s Depart- 
ment of Radiophysics, has said we can now compete on more 
than equal terms with overseas astronomers. “Telescopes in the 
northern hemisphere cannot reach certain phenomena in the 
southern skies. 

‘In the southern hemisphere, we can see the Earth’s two 
closest galaxies. The southern skies also contain the Milky Way 
and the inner regions of our galaxies — and they are the most 
exciting.”’ 


Specialised receivers — the AT’s ‘ears’ 


The instrument will be looking at the radio noise from features 
in space on four frequency bands near 1500 MHz (1.5 GHz), 
2.7, 5 and 10 GHz. This provides “‘viewing” at approximately 
octave intervals and includes the narrowband signals emitted 
by certain atoms and molecules in interstellar space which are 
an important aspect of astronomical research. 

The signals gathered by the dishes are first received by 
specially-designed wideband feedhorns developed at the 
CSIRO’s Division of Radiophysics. These innovative feedhorns 
allow simultaneous operation on two widely separated bands 
with different polarisations. A ‘‘polariser’ located behind each 
feed splits the received signal first into orthogonal (at right 
angles to each other) linearly-polarised components, then div- 


ides it into two frequency bands. 

The lower frequency feedhorns are quite large — 1 m wide a' 
the mouth and 2m long. To minimise both weight and cost. 
they were constructed by assembling bands and rings of sheet 
aluminium on a series of concentric polystyrene disc formers. 
then bonding them together with fibreglass and epoxy. 

A “family” of horns is set into a rotatable turret, set off-axis 
from the dish’s focal point. Any required horn is brought intc 
position at the focal point by simply rotating the turret. 

Each feedhorn is followed by two pairs of very low noise am- 
plifiers using FETs which are housed in a Dewar so they can be 
cooled to -263° C with liquid helium. This is to reduce the con- 
tribution that thermal noise makes to the electrical noise all am- 
plifiers generate. 

The receivers are superheterodyne types, as is your AM o1 
FM tuner or radio, the incoming signals being mixed down to 4 
convenient “intermediate’’ frequency, or IF. The bandwidth 
here is 256 MHz from each of the four receiver outputs. At 
Mopra and Parkes, these signals are digitised and at a very high 
rate and recorded on tape using special high speed digital re- 
corders. A single tape holds up to 24 hours of data. These tapes 
are sent to Culgoora for processing. At Culgoora, the receiver If 
outputs are digitised at 512 million bits per second (Mbps) anc 
sent via optical fibre to the control building. 

The IF signals are processed at Culgoora using large 
correlators, which compare the characteristics of the signals in 
thousands of samples each second. These operate at 16 MHz in 
parallel-processing groups of 16 providing up to 1024 correlator 
channels running at input rates up to 256 Mbps. CSIRO’s Div- 
ision of Radiophysics designed a special purpose correlator 
chip to handle such a huge stream of data and 6000 were fabri- 
cated by Austek Microsystems in Adelaide using a 2.5 micron 
HMOS process. 

Three correlators are at Culgoora, and one at each of the 
other two sites. Some 300-odd printed circuit boards were re- 
quired for the correlator systems. 


Why use fibre optics? 


In earlier multiple dish telescope arrays, coaxial cable has been 
the choice for conveying IF signals to a control building. But 
coax has two drawbacks: severe bandwidth limitations and 
considerable loss where distances greater than a few hundred 
metres are involved. Low-loss waveguide was used for the Very 
Large Array in New Mexico, USA, which was completed in 
1980. However, the waveguide was very expensive and be- 
cause of today’s costs, could not be considered for the Culgoora 
installation. 

Optical fibre, which can carry very wide bandwidth optical 
signals, is a technology that has rapidly developed in the last 
five years or so and glass optical fibres offered a low-cost, easily 
installed, readily available solution. 

With the six antennas, the combined signals from a single 






CULGOORA 
SIDING SPRING 
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For long baseline interferometry, antennas spread over 1400 km will 
be used to “synthesise” a dish of that effective size. The Culgoora, 
Mopra (Siding Springs) and Parkes dishes will be linked to the 70 m 
telescope at Tidbinbilla near Canberra and the 26 m University of 
Tasmania dish at Hobart. Very accurate timing is required for long 
baseline observations and to achieve this, timing signals for the 
system will be interlinked via AUSSAT. 





The 22 m antenna of the AT near Mopra Rock in the Warrumbungle 
Ranges, near Coonabarabran, NSW. 


day’s tracking of a celestial object give only a ‘“patchy”’ radio 
image of whatever’s in the field of view. The image is slowly 
built up by repositioning the five antennas at any of 37 different 
locations along the linear rail track on different days. 

With four outputs per antenna, digitised at 512 Mbps, over 
2000 Mbps must be conveyed to the control building over dis- 
tances averaging 1 km. This calls very wide bandwidth and 
very low loss. Each cable contains four fibres and special 
military-type connectors are used at each antenna and each 
station to withstand the environmental extremes encountered. 

The digitised IF signals are sent as pulses of light down the fi- 
bre, using solid-state laser diodes operating at 1300 nanometres 
(nm). Timing, control and monitor signals are multiplexed on 
the same fibre, using LEDs operating at 850 nm. The optical ‘‘re- 
ceivers’’ at the other end employ solid-state avalanche photo- 
diodes. 

Fibrenet Pty Ltd of NSW supplied $100 000 worth of connec- 
tors and splicers for the optical fibre components of the AT. 
Fibrenet is an Australian company which specialises in optical 
fibre technology and applications. Their main business is manu- 
facturing optical fibre test instruments and installation accessor- 
ies. 

As agents for the ICI-Stratos manufactured fibre optic con- 
nectors used on the Australia Telescope project, Fibrenet as- 
sembled and tested them here and shipped them as completed 
assemblies into the various components of the Telescope. 


Spin-offs 


[he AT has achieved more than 80 per cent Australian content, 
iccording to the CSIRO. They claim it has brought about inno- 
vations in design which will provide spin-off benefits to local 
ndustry. 

Among the benefits claimed are: experience in lightweight 
eedhorn design, the design and assembly of low temperature 
eceiver systems, the design and manufacture of very large 
cale integrated (VLSI) circuits for high volume processing 
orrelators and sophisticated image processing computer soft- 
vare, 

Because the accuracy of the dish surfaces must be better than 
ne-tenth of the wavelength of the received radio signals, de- 
lection and sagging had be kept within a range of only a few 
nillimetres, and the relative deflection had to be kept within a 
ew tenths of a millimetre of a best-fit paraboloid. The design 





The 64 m Parkes Radiotelescope, now a crucial part of the 
AT project, as well as a significant Instrument in its own 
right. This Instrument, now some 25 years old, has been 
substantially improved as part of an upgrading programme, 
as well as to fit with the Australia Telescope project. It 
figured recently In the discovery of a unique pulsar In a 
group of stars known as 47 Tucanae (see News Review, 
page 6, AEM, September). This new pulsar is unique in that 
It spins at about 15 000 rpm, about 150 times faster than 
most pulsars. 


has proved so successful in achieving this that a modified ver- 
sion is being used for OTC’s new satellite Earth station anten- 
nas. One constructed by Johns Perry Ltd of Adelaide was re- 
cently commissioned at the new OTC location at Oxford Falls in 
Sydney. 

The CSIRO and its consulting engineering firm, Macdonald 
Wagner, among the top five in the country, used Intergraph 
computer aided design systems on the Australia Telescope. And 
design of the antennas was carried out by Macdonald Wagner 
in conjunction with the CSIRO’s Division of Radiophysics. 
Evans Deakin Industries of Brisbane built the dishes. 

Macdonald Wagner bought its equipment in 1982, making it 
one of the first Intergraph customers in Australia, and uses an 
Intergraph 751, two Intergraph InterAct workstations and four 
LSI workstations, supplied by local firm Intergraph Corpora- 
tion, located in Sydney (see Bytewide AEM, Jan. ‘86, p.15). 

Once the structural analysis of the design was done, the data 


® to page 53. 





One of the correlator chips, produced by Austek Microsystems of 
Adelaide. The chip itself, visible here in the middle of the package 
is 5 mm square and comprises over 50 000 transistors! 
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Consumer Electronics News 












Down on the 
levy blues — 
Tape it now! 





| es ieee recording companies and Australian artists are 
set to make a killing, according to some industry sources, 
through legislation the Attorney General’s Department is set to 


inflict on blank tape users. 


Every blank audio tape you 
buy stands to carry a levy - $1 for 
C60s is the proposed figure — 
that purports to compensate the 
artists and record companies for 
your illegally dubbing their 
music. 

That. you may have bought 
your blank tapes to record lec- 
tures at classes, music you make 
yourself, voice correspondence 
with friends, records of import- 
ant moments in your life, dicta- 
tion, audio timeshifting, comput- 
er programs, answer machine 
messages, interviews — for jour- 
nalists — and a myriad of uses 
unrelated to dubbing music il- 
legally is not’going to save you 
from the levy, although some 
“statutory declaration’ and 
claimback idea has been pro- 
posed. 

Only Australian artists will get 
at the money the levy takes from 
blank tape buyers. Overseas art- 
ists, if theirs is the music you are 
into dubbing illegally, will not 
get a red cent. 

The system ignores the impos- 
sibility of getting perhaps only 
one track from an album, if it is 
only one you want, instead of 
having to part out for a whole 
disc or tape. 

Also, records that record com- 
panies have out of stock, and 
which are available to you only 
if you dub from a friend's disc or 
off the air, will still incur the levy 
on the blank tape. 

This is ‘‘heads I win tails you 
lose”, as whether the record 
companies can supply a 
disc/tape you are happy to buy, 
or they can't and you get it by 
other methods, you still pay: for 
service or no service at all. 

_ Videotape is exempt: bureau- 
cratic machinations will see you 
are squeezed to keep the record 
companies in the state to which 
they are accustomed for audio 
while you merrily pirate films off 


hired tapes or TV stations. 

The best idea is to dub your 
audio on 8 mm videotape. This 
format will give you up to 18 
hours per 8 mm videotape, at 
high quality. Then you escape 
the levy, because bureaucracy 
says it is videotape. 

And from the sublime to the 
ridiculous, it appears that 
microcassettes will attract the 
levy because they are ‘audio 
tapes”’. 

Now microcassettes have a 
useful function at dictation qual- 
ity, but at their cost and the cost 
and performance of 
microcassette recorders no one 
would seriously consider dub- 
bing their illegal music on to 
microcassette. 

So journalists, students and 
letter dictators, take heart that 
the tapes you buy for your 
microcassette will help Austral- 
ian musos when they are down 
and out. 

The proposal has aroused the 
Australian Audio and Video Tape 
Association to oppose. the 
Canberra-proposed levy. The 
AAVTA represents the country’s 
leading tape marketers. 

Secretary Ian Prosser points 
out the extent of home taping 
could never be quantified nor 
could the effect on copyright 
owners. 

‘‘At a time when sales of blank 
cassettes are static, while music 
cassettes and CDs are enjoying a 
boom period, we see the push for 
a blank tape levy as cynical and 
unnecessary,” Prosser said. 

Copyright owners were re- 
ceiving ample compensation 
through selling original material, 


he said. ‘They now expect the 


consumer to pay for the privilege 
of taping his or her own LP 
record on to a cassette for use, 
for example, in their own car 
cassette system. 

“For those consumers who 
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Pioneer puts in the 
boot 


ioneer Electronics claims to 

have put other car audio sys- 
tems in the back seat with their 
boot-mounted CD player sys- 
tem. 

The CDX-M100 uses a six- 
disc magazine (JD-M100) to pro- 
vide six hours of uninterrupted 
playing. The KEX-M700 is a 
single DIN- sized command 
unit which mounts in the 
dashboard, and offers control 
over the boot-mounted CDX- 
M100 as well as the more con- 


buy cassettes for non-copyright 
purposes, the scheme will enable 
a refund. However, proof of pur- 
chase together with a statutory 
declaration will have to be pro- 
duced before a refund is made 
by the Copyright Collecting So- 
ciety. 

“The scheme will be cumber- 
some, costly to administer and a 
burden on consumers who will 
have to pay a levy and get very 
little in return.” 

Prosser said AAVTA also noted 
that in a time of industry deregu- 
lation, the government was pro- 
posing a new regulation on busi- 
ness and consumers to benefit a 
small minority of wealthy inter- 
national record companies. 


Singing along with 
Amstrad 


neaking a look at the 

Amstrad Studio 100 before 
we review it, this 3-in-1 not only 
has tapes and records with 
FM/AM/LW tuner and auxiliary 
CD input, it doubles as a record- 
ing studio mixer for monitoring 
and mixing the user’s multi-track 
productions. 

It sports a DJ console for mix- 
ing, fading and echo effects plus 
voice-overs. Add graphic equal- 
iser, twin-cassette decks, and 
four microphones. Also supplied 
are headphones and drum and 
music backing tape. 

The amplifier has 10 W RMS 
per channel with a quoted fre- 
quency response of 20 Hz to 20 





ventional cassette and AM/FM 
radio operation. 

The system is designed with 
security in mind. Boot-mount- 
ing and the “SECRET CODE” ™ 
on the KEX-M700 reduce the 
likelihood of:theft. The remote 
control unit enhances conveni- 
ence and improves safety when 
driving. 

The CDX-M100 mechanism is 
suspended on an air-damper 
mechanism to overcome poten- 
tial mistracking problems over 
rough roads. 

The system retails for less 
than $2000. Contact your local 
Pioneer dealer for more details. 


kHz. The two-speed turntable is 


belt-driven. The FM stereo tuner 
covers 87 to 109 MHz; the MF 
unit 520 to 1650 kHz: and the LW 
section 145 to 290 kHz. 

Mixer inputs total six: micro- 
phone or line, switchable 
off /mic/line/tape. Metering 
consists of tracks 1-4 VU, Land R 
output level; and 6 (4 + 2) track 
share mode. 

The tape decks are one studio 
4-track rec/play, and stereo 2- 
track rec/play. This gives four 
tracks on the studio deck and 
two channels on the stereo one. 


New QED amps 


British hi-fi manufacturer QED 
has introduced the Mark II ver- 
sions of their successful A240 
amplifiers, featuring a 430 mm 
wide chassis, non ferrous con- 
struction, fully discrete circuitry 
and a “Record Out” function sel- 
ector. 

The A240 CD is rated at 40 
W/ch into 8 Ohms (both channel 
driven), 0.1% THD, and -80 dB 
signal-to-noise ratio on the tape, 
CD and tuner inputs. It will sell 
for $699 rrp. 

Similar to the CD but with an 
improved phono section, in- 
cluding an MC input, the A240 
SA will set you back but $899. 
Some $699 will get you the new 
T260 Tuner, now including AM 
and 12 preselectable inputs. 

QED products are distributed 
by Leisure Imports, 102 Glover 
St, Cremorne 2090 NSW. 


Symphony of 
the Planets 


series of new loudspeakers 

from Tannoy, the Planet Se- 
ries, has been completed with 
the M20 Gold Mk2 and the Jupi- 
ter S being added to the Eclipse 
ind Mercury S. 

These are now all cosmetically 
similar and share the same fer- 
rofluid cooled, polyamide dia- 
ahragm tweeter. 

The acoustic matching face- 
alate design of this tweeter has 
deen refined to a point where it 
can be used on all four products. 

The M20 Gold Mk2 shares the 





‘DK unreels new 
iudio tapes 


ust when you thought it was 
fen to splash out on audio 

tapes before Canberra imple- 
nents its ‘everybody pays to 
ceep musos in the state they’re 
ike to be accustomed to” tape 
evy, along comes TDK with a 
ange of new tapes aimed to 
change your buying habits. 

The maker says its eight tape 
3rades covering three positions is 
compatible with digital sources, 
yoasting frequency ranges from 
) Hz to 20 kHz, dynamic ranges 
rf 96 dB. 

In addition, they have high 
yutput, low bias noise, well bal- 
inced high sensitivity and low 
nodulation noise, say TDK. 

The new D, new AR, AR and 
\R-X are type I/normal position 
apes, each with slightly varying 
pecifications and cassette mech- 
nisms. 

The SF, SA and SA-X — all 
lew — are the type II/high pos- 


dimensions of the Mercury S and 
has flush fitting baffle and full 


length grille. It exclusively has 


the facility for bi-wiring from the 
amplifier and has_ gold-plated 
terminals. It is finished in walnut 
or black real wood veneer. 

The Jupiter S is a twin 200 mm 
system with a high sensitivity of 
91 dB and peak power of 150 W. 
When coupled with the extend- 
ed low frequency response, this 
system is capable of dramatic 
performance, says Tannoy. It is 
available in black ash finish only. 

The Planet Series of Tannoy 
speakers is available from Hi- 
Phon Distributors. 


ition tapes. The type IV/metal 
range consists of the new MA-X 
and the MA-X. The MA-XG has 
the improved formulation of the 


new MA-X but retains the refer- 
ence standard mechanism. 


Before prospective tape buy- 
ers reel out of shops without 
tapes, confused by the choices 
before them, TDK has published 
two booklets to help. The TDK 
Guide to Better Recording and 
TDK Audio/Video Cassettes 
guarantee that anyone who has 
swotted them can hold up his 
head and his end of the conver- 
sation in any hi-fi shop with 
pride. 

You can learn from chapters 
such as “What is better record- 
ing?’’, ‘“The importance of meter 
readings’ ‘Good cassette re- 
cording techniques”, “Important 
properties of cassette tapes’’ and 
‘‘How to make a good cassette’”’. 

Both booklets are free at any 
record shop or department store, 
or from TDK. 

Just be careful not to go to the 





On-the-wall 
TV screen 


further step towards the ul- 

timate colour TV screen, in 
thinness, comes closer through 
Sharp’s 350 mm LCD unit. The 
TFT (thin film transistor) screen 
is so light at less than 2 kg it can 
be carried from room to room, 
and with a thickness of 27 mm, it 
can be hung on a wall like a 
painting. 

The developer claims the col- 
our image is sharp and clear, 
with 308 160 pixels. 

Another development from 
Sharp is an active matrix-drive 
system which allows individual 
pixel control through a high per- 
formance thin-film amorphous 
silicon (a-SiTFT) transistor. 


This provides a response 
speed faster than 17.5 m/sec and 
makes it possible to reproduce 
full-colour pictures with a high 
contrast ratio of 100-to-1 and de- 
tailed colour graduations. 


Another Sharp original drive 
system reverses the voltage di- 
rection each scanning line, elimi- 
nating picture flicker. 


The 350 mm flat screen, which 
Sharp says will go into commer- 
cial production next year, opens 
up a host of applications in ad- 
vertising, home entertainment, 
public and private information 
displays and presentations. 


It follows Sharp’s 75 mm LCD 
colour TV last October, and this 
October will see a 100 mm model 
released by Sharp in Japan. 





next naturalisation ceremony at 
your local town hall instead of 
the weekly Rotary meeting, and 
announce your subject for the 
talk that evening as a chapter 
from the TDK “Better Record- 
ing” book, entitled ‘“The Impor- 
tance of Bias”’. 


New speaker 
cables 


ncreased conductivity and 

less capacitance is claimed for 
new silver slim line, ‘‘profession- 
al standard”’, flat profile speaker 
cable from Arista. 


Each strand of the 2 x 2.5 mm? 
and 2 x 4 mm* conductor cables 
is individually coated with a 
thick plate of silver, and the 
winding technique is to weave 
the cable rather than twist it and 
then put it through a press to flat- 
ten it. 


Not silver-plated, but identi- 
cally constructed and less ex- 
pensive, two identically sized 
twin conductor cables claim a 
stronger signal transfer than 
common speaker cables, result- 
ing in a particularly clean bass 
response, according to Arista. 
See your local Arista stockist. 
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Remember the pen we used to 
sell? We stopped selling it 
when we found out the resist 
was a deadly 


still sell it!). 


ison (others 


e DATAK etch 


resist pen is a non-nasty, 
highly effective way to make 
one-off PCB’s. Cat N-5180 


Datak 


$495 


Burnishing 
Tool: Save $3 


You'll need one of these if 
you're at all serious about 
making PCB's. Cat N-5715 


Was $10.95 





Datak Circuit 
Fix it Kit: Save 


$13 


Eventually, you'll get a PCB 


that’s RS. Fix it with Cricuit Fix 


Kit. Pure Copper traces & 
donuts with adhesive backing, 
ready to repair a PCB or 
modify a new one. Great for |, 
developers too. Cat N-5900 


Was $62.95 
(ciccult Fix kit, 


Resist These Bargains? 


Unlikely! 


resist products to make your PCB making a 


DATAK quali 
breeze. 
Developer 
N-590 
Was $11.95 


ty 


ey re also refills 


Resist 
N-5907 


Was $18.95 


Now $15.95 Now $6.95 


nq one 
$3333) J225 
DEVELOPER 


Pos/Neg Film 


Photo-sensitive polyester film 
suitable for laying out PCB 
patterns in pos or neg format. 
6 sheets.125 x 150mm. 


Cat N-5705 


Was $18.95 
now * 15 


oT 


aye. 


Now available at 60 st 
° NSWe Albury 27 8399 

905 0447 ¢ 
© Newcastle 67 1896 ¢ North 


267 9111 © Tamworth 66 1711 © Wollongong 28 3800 ¢ ACT ° Fyshwick 80 
383 4455 ° Da 


Our range of DATAK products has 
proved enormously successful: 
small wonder, this quality product, 
made in the USA, makes virtually 
every aspect of PCB making a 
breeze. Below are just some of the 
DATAK products - many reduced 


to tempt you to try them! 


Etch Resist Pen Dry Transfers 


DATAK make some great 
transfers. To whet your 
appetite (no, Lucretia, you 


don’t eat them) here are two. 


SAMPLER 


ASSORTMENT, 


containing 17 different sheets. A 


great starter pack. Cat N-5766 


19* Now *16" 
TARGETS & REGISTERS, °° 


simply rub over them with a 


containing 40 different pcb & 


crosshair registration marks for 
precision alignment. Cat N-5820 


s#* NOW *4* 
UNIVERSAL DIL 


PATTERNS, allowing you to 


make any DIL pattern up to 40 
in pack. Cat N-5768 


leads. 


Datak Contact 


Frame: 
Save $6 


Yep, you'll need one of these 
too. If you're serious, that is. 
Beats the old sheet’o glass and 
two books routine anytime. Cat 


N-5710 


314s 


Was $35.95 





for the DATAK PCB kit 


N-5711 
Was 


{ 
$10.95 


Film Processing 
Chemical Pack 


Film developer and fixer pos/ 
neg film, or for replacement 
pack for PCB kit. Cat N-5909 


0388 * Box Hill 890 0699 °C 


© Richmond 428 1614 ¢ 8 
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DATAK oc designing and 


making material - exclusive to Dick 
Smith Electronics. 


You've asked for them: an economic 
range of tapes, pads, lettering and 
so on for designing PCB patterns, 
marking panels and so on. Here 


they are! 


A great range of wording ready for 
your front panel or other marking 
applications. Dry transfer lettering: 


suitable burnisher (such as a ball 


point pen). 


Audio, TV & Hi Fi 

Five sheets containing titles for the 
above applications plus one letter/ 
number sheet. Available in Black 
(Cat N-5753) or White (Cat N-5754) 


Amateur Radio & TV 


Similar to above, five sheets to 
ck, with letter/number sheet. 
lack (Cat N-5755) White (Cat N-5756) 


Test & Industrial 


Equipment 


Completing the set: 5 sheets for 
CRO’s, meters, analysers, etc etc. 
Also includes letter/number sheet. 
Black (Cat N-5757) White (Cat N-5758) 


ALL ABOVE SETS: $895 


Marks & Switch 


Patterns 


Three sheets of assorted arrows, 
lines, switch graduations, numbers, 
etc in both Black and White. 


Cat N-5750 s] 1 5 set 


Four sheets with dial plate arcs & 
graduations to let you customise 
any meter movement. Suits meter 
radii from 25 to 125mm. Black only. 


Cat N-5752 s] 4:0 set 


PCB Making Materials 
Datak precision tapes, pads and 
rfect for commercial as 
well as hobbyist pcb pattern 


donuts 


preparation. 


Available in various sizes as listed: 


TAPES - precision slit highly 


flexible crepe. 
.031in (N-5780) 
.040in (N-5782) 
.062in (N-5784) 
ALL ONE 
PRICE: 


Cat N-5764 


16 Pin DIL pack, narrow pads. 32 in 
set Cat N-5765 
All one Price: $45 pack 


Bankstown Square 707 4888 © Blacktown 671 7722 ¢ Bondi Junction 387 1444 ¢ Brookvale 
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i 4944 © VIC ¢ Ballarat 37 5433 
794 9377 ° East Brighton 592 2366 
© Essendon 379 7444 ¢ Footscray 689 2055 © Frankston 783 9144 ° Geelong 43 8804 * Melbourne City 326 6088 

547 0522 © QLD ¢ Brisbane City 229 9377 ¢ Buranda 397 6233 
k 288 5599 * Rockhampton 9644 












MF hh ; 


33" 6a 

DONUTS - precision cut donuts 
to accurately match tape. 380 
donuts in each pack, all .031in OD 
on 0.2in x 0.3in centres 

.080in OD - N-5770 All one price: 
.100in OD - N-577 
.125in OD - N-577 
.150in OD - N-5776 


PATTERNS - Various styles 


suit most applications. 
TO-18 Pattern (3 pin), 144 in set. 
Cat N-5760 


TO-3 Patern (3 pin), 84 in set. 
Cat N-5762 
16 Pin DIL pack, 32 in set 


Beverley 
ton 457 8666 ¢ Fremantle 335 9733 
tuart Park 87 1977 
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As we get more and more electrical products, we have less and less spare outlets. Dick Smith 
Electronics solves your power point problems - without going to the expense of having extra ot 
installed! 


Click Spacesaver Double Adaptors 


Not like your old ones: these fit flush on the power point to create a double power point from a 
single. it you already have a double power point, you can fit the “twin” Spacesavers to make a 
4-way outlet! 


Single Spacesaver 
Double Adaptor 


Fits to a single outlet or 
to the right hand outlet 


Twin Pack Spacesavers 
x Fit to both the left and right = of : ~~ 
<x power point to turn it into a 4-way outlet on 
ee wall. Ideal for stereo systems, Computers, etc 
of a double, extends to a 


G \ Pi 7 
the right hand side. ) 7 
$355 


Cat P-5442 

How about a bit of protection? 
If you’re running sensitive equipment, (computers, video & TV, etc) you should know that spike 
or surges on the mains can damage or even destroy it, or destroy hours or days of work on dis 
The Surgebuster series of mains suppression filters virtually eliminate these surges: in fact, 
they're so sure of themselves they offer $5000 FREE INSURANCE COVER against voltage spikes 
Or power surges! 


Click Single Power Point Protector 
The Surgebuster Junior plugs into any outlet and protects 


any device or devices plugged into it. 
Don’t forget the $5000 free insurance cover is included! 


Cat P-5617 $49 
Click Surgebuster 6-Way Board 


The best of both worlds: a six way power board - with all outlets on that board protected 
against surges or spikes. It’s also overload protected. And yes, it too comes with the $5000 
insurance cover Cat P-6515 $59° 








How were the Olympics? Twenty runners in each heat? Two high-jumpers on the bar at once? ' 
need a new antenna! Dick Smith Electronics has a huge range of antennas - there’s one right f 
your area (ask for free, helpful advice at your nearest store). Here’s just a small sample: 


Suburban VHF Band IV and V 


It’s a great all-round performer for the What a performer! Covers all UHF 
typical suburban home channels, so if you’ve got both bands v 
(regardless of city). Easy to got you covered! Butterfly elements, 
erect, good f/b ratio and very gold anodised a4 
pond value for money. finish for long —yhak he 

at L-4022 long life. 


$69" Cat L-4084 $99 
Band IV UHF Band V UHF 


If you're in a capital city, A great performer for band V stations 


chances are you only want ich i local 
channel 28 UHF. This band IV eT enema Man 


antenna is perfect - and it won't 
break the bank! Cat L-4082 $65 a 4080 559% 













Barge Board Mount: Easy way of getting the antenna up from a vertical surface. 
Cat L-4150 Bi, Fa es P $1. 


Short Mount: Designed to hold vertical masts. 28cm long, with saddle clamp. Cat L-4152 

Longer Mount: As above, but 69cm long to clear eves, etc. With saddle clamp. Cat L-4153*1. 
Mast Section: 2.4m galvanised pipe for mounting antenna. 27.5mm diam. Cat L-4156 ‘ 
Telescopic Mast: 4.8m galvanised telescoping mast for that extra height. Cat L-4157 2 


Saddle Clamp: 90 degree V-block and U-bolt assembly for holding mast to mount, antenna to 
mast, etc. Cat L-4165 

2- oa Inside splitter for running two TV's from one antenna. Suits 300 Ohm cable. 
Cat LA 18 ; : 

4-way Splitter: As above, but for running up to 4 TV’s from one antenna. For high signal 
levels. Cat L-4220 

2-way 75 Ohm: Use with coax cable installations for running 2 TV's. Inside use only. 


Cat L-4270 . 
beg ie tps As above, allowing 4 sets from one antenna. Suitable for strong signal levels. 
a - 


Baluns: Used for converting 300 ohm system to 75 ohm and vice versa (eg coaxial lead to an 
old TV with 300 ohm antenna inputs). 


Universal: Inside use only. Cat L-4456 . 
Outside: Protected from the elements. Cat L-4465 ; 
Masthead Diplexer: Combines the signals from UHF and VHF antennas, allowing one cable 

run. Cat L-4469 *1 
Indoor Diplexer: Used where TV set has only one antenna input but VHF and UHF antennas 


need to be connected. Cat L-4476 
TVI Filter: High-Pass filter for VHF & UHF TV, eliminates or reduces interference from CB, HF 


! amateur, etc. Cat L-4475 


| NOW AVAILABLE AT ALL STORES — OR | 
TOLL FREE: (008) 22 661 
FOR HOME DELIVERY! 


DICK SMITH ELECTRONICS 


S AAI De on) -{e!. e: 8 a ve Tie 


(SYOSEY AREA (2) CALL 688 2165) 


32 9863 
347 1900 
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3s! You could still find a $1000 bonus if you're the lucky __ TH ELE = 
‘stomer who purchases the One Millionth Fun Way Kit! At time 
taemaieactirneeneescent: TAE ONE MILLIONTH FUNWAY jf: 
‘ck Smith Electronics store (or possibly even in DSXpress, the 

ail Order Centre). ' ELECT 
‘eoeaaeuteirntmeaeereee, KIT WITH $1000 BONUS! pICK 
iillionth kit, you’ll win the prize: $1000 worth of any products 


»m your Dick Smith Electronics store. Permit Nos: (NSW) TC88/2231 (ACT) TP88/7914 CTRO 
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Butane “Pencil” Blowtorch A\MITHE 


Soldering, silver soldering, glass bending, heatshrinking, even | We've raved about these in our catalogue. ICS OD 
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We've told you how fantastic they are - now 





























































\ 9 small brazing - they're all easy with this superb little tool. 

brary tag cave big meh yb stato alae Butane powered (standard cig i hter refills) with controllable area AC Voltage detectors which voit H ELEG 
yn’t let you down when the going gets tough! diam) aad el a hes Ps _ a tiny (200mm long x 13mm Frei on contact - so they're S-A-F-E! About DIC 

$ 1 45 bs size of a small marker pen, dagen’ ay LECTR 
electricians, maintenance people, hobbyists, 
<ains Rated (fully approved 1 = eh bes First shipment is almost sold out! V y/ ICKS 
or mains use) Y2 Price Cat 0-130 /, TRONIG¢ 
XR-LNE-12 LINE PLUG P-1627 $9.95 _ Superstand : SMITH 
KR-LNE-32 PANEL PLUG P-1629 $7.00 Hobbyists — repair shops — labs - NT lets 
assembly benches - if there’s one 

XR-LNE-31 PANEL SOCKET P-1630 $7.90 item your bench really needs, this is 1 Vv Ti t TH ELG 
XR-LNE-31 LINE SOCKET P-1631 $9.50 IT! Heavy cast base with stands for 6s er [a p) (03 


Soldering Iron (complete with spiral), 
solder rol AND an adjustable vice 


‘igh Power Audio Ran e (ideal wn of a ater he holding 
and turning pcb’s. One of our most 
or speaker connectors, C1C) pee—r popular stands - our bulk buying 
B saves you money Cat T-5700 
XR-PDN-12W LINE PLUG P-1632 $10.50 : nee 
XR-PDN-11B LINE SOCKET P-1634 $9.95 


XR-PDN-31W PANEL SOCKET P-1636 $7.50 
XR-PDN-14B PANEL PLUG P-1638 $8.50 


Standard SPST Most hobbyists need two multimeters: 


Another beauty: this one’s for auto cable testing. 
Actually pierces the insulation without removing ,@ 
, Cables, gives no go/maybe/good indication with 4 
3 leds. Also tests HT pulses from distributor. 
Look at the price! Cat Q-2000 


Was $9.95 now*/™ 
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No, not literally - only the price. When you want the best in their good bench meter (often a digital) 
TEV AC Gh AGae Ta sarienaniolsareiotacs ratio, you cannot go past a and a cheapie — one that can take the LECTR 
projects or automotive ps g ¥ go p ; 
Standard le with _t0Foidal transfomer. And now both of these are reduced $10! rough and tumble, and doesn't cost a or as 
use. Standard toggle with — purry — limited stocks at this price! fortune. This one’s the latter category: 





TRONI 


but for the low low price you get a great . 












on/off indicator plate. i. 


Cat S-1215 45+45V @ 3.3A plus 15+15V (ideal high power amplifiers 10k/v meter with 1¢ ranges including 2 
weury Was $19 ue catM-i600 neat gD on battery check stig ice 
nc mie robes. : 


S Dic 


Mount switch SPDT. 
‘ntiallya movement standard DPDT 25435) 922 2.2A plus 15+15V (ideal medium power amplifies) Huge range of 
ons 


cting switch. Low Same as above but #) moving coil and 














‘ent applications. Ideal double pole/double_ $5955 digital multimeters 

ike and car alarms, throw. Cat $-1216 is Was $69.95 NOW ONLY from only $17.95 DICK § 

Cat S-1935 y ; peal on gs {@) 

Was $2. 

,8395 a K SMIT 
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e Peerless performance e« Impeccable quality 
e State-of-the-art design. 


NEC has the proven technologies to bring you 
all the benefits of digital sight and sound. 
Your room becomes a world of entertainment. 
Contact your nearest NEC office and ask for a 
demonstration on Surround Sound. 
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Ben Furby 


Surround sound — 
a maturing technology 


Stereophonic sound reproduction has held sway in the audio world for 
thirty years. Quadraphonic sound, which reared its head in the early 70s, 
was the first commercial attempt to “recreate” the sound ambience 
experienced in live situations. But if flopped, for several good reasons. 
Today’s Surround Sound employs a fechnology that benefits from much 
research and seems set to achieve that once-elusive goal. 


THERE’S A UNIVERSAL reaction to demonstrations of sur- 
round sound: you marvel at the different effects, from church to 
stadium to jazz club, and politely agree with the nice guy doing 
the demo that it really does sound very nice. 

Actually, you do go along with the idea and think it’s a nice 
gimmick, but you wouldn’t spend a thou or more of your hard- 
earned dollars on the gizmo, much though you liked it. : 

Then, after he’s run through all the features your friendly 
helpful hi-fi demonstrator switches the thing off and returns 
you to normal, hi-fi stereo which is only marginally better than 
the set-up you have at home. AND IT SOUNDS AWFUL! 

Well, that’s a universal reaction to flying high with surround 
sound and then crashing back to a landing hard enough to give 
your hi-fi hydraulics a real shake-up in the Eustachians. So if 
you haven’t been to hear surround stereo, you haven’t lived. 
Yes, I know this was said about FM broadcasting, but this is dif- 
ferent. 


Background 


The basic idea is not new, in that you are sitting before your ste- 
reo hi-fi listening to.a Bach chorale such as you might hear in 
church, or Beethoven’s 10th in the Sydney Opera House, but 
the acoustics of your cramped living room sound nothing like 
the spacious areas of cathedral or opera house. 

Anyone alive today who was conscious and literate during 
the early 70s might remember that quadraphonics was going to 
create that spatial illusion with four channels. Two for the ste- 
reo and two for the sound recorded from the two back corners. 
Then with a lesson that Beta and VHS video failed to heed, the 
whole thing foundered on incompatibility of standards. Now 
it’s back in the form of ‘‘surround” sound, but it’s considerably 
different from quadraphonics. 

Yamaha's Sydney representative, Tony Brigden, told AEM 
that quadraphonics supplied two channel stereo, with two 
other channels for the right and left rear speakers. You were 
stuck with it: you had to take it as supplied. 

With Yamaha’s DSP-1 surround sound processor, however, 
you take a basic two channel stereo signal, and then enhance it 
with different delay patterns to sound like a cathedral, a sta- 
dium, or different halls. But greater detail later. 


Dolby first 


Dolby was early in the game, and in the days before the inevi- 


table large scale ICs came along, its equipment was expensive. 
So expensive that it found its niche in cinemas, with its costs 
borne by the industry. 

Dolby Stereo surround encodes the surround information 
within its regular left and right channel sound tracks and is gen- 
erally compatible with standard stereo systems. The surround 
channel is recovered by suitable decoders in the playback gear, 
if needed. 

Now, the price of decoders has dropped within reach of the 
home hi-fi enthusiast’s pocket. Also, video films taped with 
Dolby surround are becoming available in growing quantities so 
you can get the benefits of the acoustics of a large cinema into 
your own front room by combining a surround sound decoder 
with your video/TV setup. 

' An essential feature of Dolby stereo surround is a time delay 
in the surround channels, following after the main channel sig- 
nal. Not perceived by listeners, it has the effect of preventing 
sound images being “‘pulled’’ from the stage when the same 
sound occurs in the surround and centre channel speakers. 
Without that delay a listener near a surround channel speaker 
might think the sound source was that speaker. 

Dolby surround features among the products from Kenwood, 
NEC, Pioneer, and Sansui. Product manager, Geoff Cottee of 
NEC agrees that surround sound has been slow to take off, and 
said NEC sold only through specialist dealers who were able to 
demonstrate it in sound lounges. 

“The concept is gradually gaining,’ Mr Cottee told AEM. 
‘Software suppliers are beginning to supply encoded material.”’ 

Dolby Surround sound is also found in Yamaha’s products, 
such as the DSP-1 surround sound processor, and now the same 
type of circuitry in the DSR-100 Pro digital sound field process- 
or as in the Dolby Surround circuitry used in cinemas. 

Literature we received from Yamaha says conventional 
Dolby Surround was aimed exclusively at the consumer video 
market. While it provided an exciting addition to movie enjoy- 
ment, and many Yamaha products included it, it was a limited 
system providing an L-R signal routed to the rear channels in 
proper amplitude and proportion. Both rear channels carried 
the same information but were physically spaced apart to pro- 
vide an apparently wide sound source. 

‘Many video enthusiasts have wanted a system in their 
homes which is closer to what they experience in movie 
theatres,” says Yamaha. 

‘Dolby Pro Logic is a surround mode also created specifically 


Oct. 1988 — Australian Electronics Monthly — 21 


> 


for a visual medium, but uses circuitry developed for Dolby de- 
coders for commercial movie theatres.”’ 

Since Dolby Pro Logic was conceived as a commercial for- 
mat, expanding the apparent sound field was not a design con- 
sideration. 

‘However, because it was designed as a circuit for encoding 
and decoding specific directional information for movies, it is 
the best possible circuitry for that purpose.’’ Yamaha’s literature 
points out that the sound from your hi-fi is modified by the re- 
flected sound in the room where you listen anyway. 


Refiections in a public place 


‘Normally the auditory impression of the sound field in a hall is 
regarded as being composed of three elements: the perception 
of volume, of reverberation, and of extension,’ Yamaha’s 
Sound Field Creation manual says. It continues that the most di- 
rect influence in perceiving reverberation was reverberation it- 
self. 

“This is something which needs to be understood fully. The 
time it takes a note to attenuate 60 dB is called the reverber- 
ation period, but the reverberation actually perceived is most 
definitely not in proportion to the reverberation time.”’ 

Things are not what they seemed to be, apparently. It ap- 
pears the reverberation time is in proportion to the volume of 
the room, and also inversely proportional to the average ab- 
sorption ratio. This is a parameter which gives a percentage of 
absorption in relation to the internal surface area of the room. 

So if you madly carpet the floor and hang tapestries and Per- 
sian rugs from the walls and put curtains over your windows 
the absorption rate goes up faster than the Japanese yen the day 
you've saved up enough for that overseas trip. 

To cut a long story short, Yamaha has carefully analysed the 
time delays in reverberations from some classic places where 
music is played. 

‘Humans, with only two closely spaced ears are generally 
able to perceive the direction in which the sound comes from,”’ 
Yamaha says. 

‘For instance, a sound coming from the right is more distant 
from the left ear than the right ear, so the left ear naturally 


Block diagram showing how Yamaha DSP-1 reproduces phantom 
sound sources with a speaker in each of four corners, 
supplementing the two hi-fi system speakers. 





Speaker setting 


¢ Phantom 
Pan d sound 


oe source 











Fon K 
Microphone ‘2! 
0,Z 


(3 ——n © 5 


———— 
3 Sound 
: source 
rxo r= Distance 


Sound source Reflections 


Anechoic room with single panel establishing the ‘phantom 
sound source” for Yamaha DSP-1 from angle and equivalent 
distance travelled. 


hears the sound later than the right ear. This time delay tells us 
that the sound has come from the right.’’ Yes, OK, we know. 
That’s why we bought a stereo hi-fi in the first place. 

But with several microphones and an anechoic room with 
one reflecting panel the company carried out careful measure- 
ments to analyse the parameters of direct and reflected sound. 
With this experience, Yamaha set out to establish the sound 
parameters of some classic buildings. They went to four concert 
halls and two churches: Munich Philharmonic (Munich); Alte 
Oper (Frankfurt); Liederhalle Beethovensaal (Stuttgart); 





© Four presence speakers added to a conventional 2-channel stereo system. 
@ A four-speaker system can also be used, if front presence signals are mixed into the main speakers. 
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Reducing the Opera House to your living room: Yamaha’s 
simulated sound using four speakers. 


Herkules-Saal (Munich); Munster Cathedral (Freiburg); and St 
Mary’s Cathedral (Tokyo). 

In a programme of carefully measuring parameters of sound 
in these buildings, Yamaha said in an ordinary concert hall the 
most important reflections were those within 100 ms from the 
direct sound. 

‘The acoustic properties of the hall are represented almost 
entirely in the response patterns from the direct sound to 100 
ms and do not change much after this. 

“On the other hand, in churches reflections are relatively 
small in this range, gaining energy with time. Also, a localised 
distribution is transformed to an even distribution over all di- 
rections beyond the 100 ms range. 

“These differences create the ‘hall sound’, ‘church sound’ or 
the like which are, even in the same category, subtly different 
according to the acoustic characters of the sites.”’ 


Yamaha's DSP-1 


In Yamaha's DSP-1 digital sound processor system, speakers 
placed in four directions each combine with the adjoining 
speakers of the original hi-fi system. The signals are controlled 
in such a way as to recreate a large number of quasi-sound 
sources distributed among the speakers. 

When considering a single phantom — or simulated source 
for a reverberation — this is the procedure Yamaha’s DSP-1 fol- 
lows: 


1. The delay time between the arrival of the direct sound and 
the reflections is derived from the distance between the phan- 
tom sound source and the point where the sound is received. 


2. The strength of the reflection is determined from the strength 
of the phantom sound source. 


3. The speaker for recreating the reflections is selected from the 
direction of the phantom sound source and the allocation ratio 
is calculated. 


The DSP-1 carries out that procedure for all the phantom sound 
sources needed. Then it determines the strength and delay time 
of the signal to be supplied to each of the four speakers in time 
chart form. | 

This represents the preparatory stage in reproducing a hall, 
and when the particular hall has been selected, the DSP-1's in- 
ternal microcomputer executes the execution. In this stage: | 


Positioned by 
front right and rear right speakers 


—— we or 


With the DSP-1, phantom sound sources may be positioned all around 





4. The signal emitted at the position of the sound source is ad- 
justed for the required strength and delay time and mixed, and 
put out through the speakers. 


Delaying the reflection signal is done by a 24 bit x 16 Kword sig- 
nal delay DRAM. Since the sampling frequency is 44.1 kHz the 
greatest delay possible with one set of memories is 371 ms sec- 
onds; with two sets connected in tandem a delay of about 
750 ms can be achieved. 

The DSP-1 contains encoded settings for 16 distinctive types 
of early reflection and subsequent reverberation, all based on 
measurement data from actual concert halls and other audi- 
toriums. These data form the base for generating two general 
types of processed sound, Acoustic Surround and Sound Effec- 
tor, which include. parameters such as delay time, frequency 
characteristics, liveness, and room size. All these parameters 
can be changed easily by the user, and stored away as a separ- 
ate user program. 

So you can set up the best conditions for your living room 
and speakers while closely following the acoustics of the type 


of hall or room where the programme was originally recorded. > 
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Proof of the pudding 


However, if you think all this is just gimmickry, we dare you to 
go and try it out for yourself. Have your friendly hi-fi demo guy 
play you suitable music for the Rock Concert mode. OK? 
Sounds all right? 

Now, get him to play some Jazz Club music, in Jazz Club 
mode. Yes, sounds great, but..? Well, get him to switch the Jazz 
Club music into Rock Concert or Church. Now you begin to see 
that the colouration of the music is not just cosmetic, as they 
say in the beauty business. 

It’s moments like these that you begin to appreciate that 
there’s more to life and hi-fi because life has now become im- 
possible without hi-fi stereo and digital sound processors like 
the DSP-1. And until this moment you had not really lived life, 
you had just been a voyager through the space of time: a reflec- 
tion bouncing off one of life’s walls, but not living life from el- 
emental fundamentals! 

Which is where the editor gets into the act to point out that 
we are running out of space, because in magazine publishing 
we do not have a DSP-1 to expand the magazine’s size by in- 
creasing reverberation time as you can in Church or Hall mode. 
“The proof of the pudding is in the eating,” he said, showing 
how even editors can confuse the gourmet life with the other 
finer things like the delights of hi-fi. 

What he meant was that now some basics of surround sound 
have been explained, further talk will not do a fraction of what 
a session at your local equipped-for-surround sound demos 
handy helpful hi-fi dealer can do. 





eee 000 SORE OO BOSON DITE ae 


At Len Wallis Hi-Fi at Lane Cove, Sydney, John Martin 
demonstrates Yamaha surround stereo. 


Of course, you realise life will not be the same afterwards? 
And better find out what you might sell your car for before you 
listen, so you'll know how far you can commit yourself in buy- 
ing your Surround Sound stereo. & 


We gratefully acknowledge the assistance of Yamaha and NEC 
in the preparation of this feature. 





SANYO 


Sanyo has three radio cassettes with surround sound. They are 
the MW731F, RRP $179; MW738F, $219; and MV747F, $329. 





PIONEER 


With its commitment to LaserDisc, Pioneer has two surround 
units that offer multi-video inputs as well as audio. 

The VSA700, a video system amplifier, will give you 100 W per 
channel for a pair of stereo speakers. But operate it in its 
surround mode, and you get 70 W per channel up front and 30 W 
per channel coming at you from behind. It offers four video inputs 
— VCR1, VCR2, TV and LaserDisc — and five audio. 

Product manager Robert Costello told AEM that it would also 
dub tapes: “Brilliantly”. It has Dolby and stadium surround sound, 
and “simulation” where the listener can set his own parameters. 

“It’s very comprehensive,” Mr Costello said. 

Selling surround stereo needed special demonstration areas, 
he said. But it appeared that going to this trouble with the $1299 
(RRP) VSA700 was worthwhile. 

“We can’t get enough of them,” Mr Costello said. 

Pioneer also has arriving this month the VSP555, a surround 
processor designed as an add-on to an existing hi-fi. It has five 
inputs, its own two-way video dubbing, and it generates 30 W per 
channel for a pair of rear speakers. Its remote control includes 
L/R, F/R signal control to move the listener wherever he wishes. 
The VSP555 has an RRP of $799. 
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YAMAHA 


Yamaha’s virtual leadership in surround sound derives from its 
association with music and musical instruments. Perhaps a later 
comer to electronics audio, the company concentrated on 
surround sound instead of racing other hi-fi makers in a “me-too” 
contest. 

Its DSP-1 decoder can operate on four channels but is really 
designed to work with six. The decoder takes the audio signal 
from the source — CD, tape, tuner, or TV — and digitises it. Its 
special IC processor can delay, enhance or whatever. If you have 
a six-channel system, your basic hi-fi installation emits the 
original music. The Yamaha four channel M35 20 W per channel 
power amplifier is used for the enhanced and delayed signal, 
creating the reverberation times of whichever mode you chose. 

Prices: DSP-1 decoder, $1449; and M35 amplifier, $499. 

Yamaha's Tony Brigden said the unit was selling well 
considering a buyer needed the decoder plus amplifier and four 
speakers. 

Although the DSP-1 has a Dolby Surround setting, Yamaha 
Consumer Products manager Lindsay Woodland said it could not 
truly bring home the sound of the movie theatre and the 
excitement that went with it. 


SLFREE ; 


“Now Yamaha has introduced the DSR-100 Pro, a device which 
includes the same type of Dolby Surround circuitry used in movie 
theatres, and so many homes will find spaceships and jet planes 
roaring through their living rooms with exhilarating sound,” Mr 
Woodland said. 

By marketing a four channel Dolby Surround system Yamaha 
was overcoming its original objections to three channel Dolby: 
“While it provides an exciting addition to movie enjoyment...it is a 
limited system providing an L-R signal routed to the rear channels 
in proper amplitude and proportion. Both rear channels carry the 
same information, but a physically spaced apart to provide an 
apparently wide sound source,” Mr Woodland said. 

Enter the DSR-100, with an RRP of $899. 

““Yamaha...has taken the basic Dolby Pro Logic circuitry and 
created an original LSI (large scale integrated circuit) for the 
digital delay circuitry,’ Mr Woodland said. 

“Other unique features ...include a master volume control 
which uses seven voltage controlled amplifiers for precision 
adjustment of each channel’s volume, a built-in test tone 
oscillator so that the system can be easily installed and . 
balanced, and an interface for Yamaha’s DSP-1 digital surround 
processor.” 
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4-Speaker DSP-1 System— Yamaha M-35 power amp 
set to 2-channel operation drives rear presence 
speakers. Mixed main and prccessed signal is fed 
through main speakers, Oriven by integrated amp. 


6-Speaker DSP-1 System— Yamaha M-35 power amp 
set to 4-channel operation drives front and rear 
presence speakers. Processéd signal is fed through 
presence speakers, main audio signal is fed through 
main speaker pair, driven by integrated amp. 


5-Channel DSP-1 System—Same set up as 4-speaker 
system, with the addition of central mono presence 
speaker or superwoofer. Mono signal output provided 
on DSP-1; additional monaural amp required. 


NEC 


From NEC there is the AVR-700E digital synthesised receiver with 
Dolby and Matrix. with an RRP of $1399. This unit will supply 70 W 
per channel for front speakers and 35 W per channel into the rear 
speakers. 

There is also the AVD-700 Surround Sound Decoder, RRP 
$1499, with 10 inputs to accommodate five video and five audio 


components such as CD, FM receiver, tape deck, and turntable. 
The decoder, which has two channels for a stereo front 

amplifier, and outputs for centre and rear amplifiers, offers Dolby, 
Hall, Matrix (stadium or outdoor arena for sports or concerts), 
and Creation: where the user designs his own surround sound to 
personal taste. The Spatial control adjusts the sound field and 
delay time, and the sound selector combines video and audio. 
This unit also features a 42-function remote control with memory. 
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Marine Electronics — l 


The sailor's friend 


Ben Furby 





Chronometer, weather forecaster and navigator: relatively 
inexpensive for what it does, the Dick Smith Electronics 
direction finder radio is one of the treasures for small boat 
sailors hidden away in the DSE catalogue. 


WEIGHING JUST 3.9 kg, powered from 
its internal batteries and measuring 405 x 
170 x 303 mm, the direction finder (DF) re- 
ceiver is economical enough in weight, 
size, power and cost for the smallest 
yacht running outside Sydney or Darwin 
Harbours. 

The chronometer function is an easy 
one. Pick up time signals from the broad- 
casting stations you can get on the me- 
dium frequency (AM) and FM broadcast- 
ing bands. Or do it by receiving WWV 
frequency and time standard broadcasts 
on 5 or 10 MHz, because this receiver also 
has shortwave bands covering 3.9 to 12.5 
MHz. It will also receive the Australian 
frequency and time standard transmis- 
sions from VNG when it returns. 

It is from the broadcasting stations, too, 
that the yachtsman can get weather fore- 
casts. And if you want to listen in to mar- 
ine and aviation VHF bands, the receiver 
covers 59 to 218 MHz as well. However, it 
is in its primary design role as a direction 
finder that the set can be very useful. 

First, some introductory remarks on the 
theory of DF. 


The art of DFing 


As you rotate a directional aerial through 
360°, the received signal’s strength climbs 
to its highest as the aerial points to the 
transmitter. As the aerial continues its 
swing, the signal strength fades. At 90° 
from the point of strongest reception, 
when it is now pointing at right angles 
away from the transmitter, reception is at 
its weakest, or it fades away altogether. 

But as it passes 90°, heading for 180°, 
the signal’s strength is rising again and it 
peaks as high as it did before. But as it 
leaves 180° it fades away for the second 
time, and at 270° it reaches its second 
fade-out point. 

This is the classic ‘‘figure eight’’ pat- 
tern, where the waist represents the area 
of weakest or no signal, and the top and 
bottom of the eight are the reception 
peaks. 


If you try this with a handheld transis- 
tor receiver tuned to a local broadcasting 
station, using its internal ferrite rod aerial, 
you will find it hard to decide — over 
quite a few degrees — where the signal 
peaks. On the other hand, the weakest or 
‘null’ points are much sharper and easier 
to pinpoint accurately. 


So one of the tricks in DFing is to tune 
to the null, and then say your station lies 
on a line 90° or 270° to the direction the 
aerial is pointing. 

However, standing on a deck heaving 
up and down in mid-Tasman, mid- 
Australian Bight or somewhere in the In- 


dian Ocean, and pointing vaguely in one 
direction and its reciprocal still doesn’t 
tell you where you are, other than that 
you are somewhere between the Antarc- 
tic and Adelaide. 

Note one point: you need to know 
what the station is you are receiving, to 
know where you are pointing. For this, 
you need a publication listing the broad- 
cast stations, their frequencies and loca- 
tions. The state offices of the DoTC can 
help here. 

The classic DF situation is to take bear- 
ings of three different transmitters, rough- 
ly 120° apart if you can find three so con- 
veniently spaced. Work out the bearing 
from the station, and rule pencil lines on 
your chart. 

With the perversity of Murphy, small 
babies and wom...er, wombats, (no chau- 
vinism here!), the three lines will never 
intersect. Human experience covering 
some 70 years of navigation using radio 





A steal at $149: Dick Smith Electronics direction-finding receiver. It would have to be one 
of the most under-promoted, least appreciated marine electronics products on the market. 
It tunes to medium frequency and VHF broadcasting bands (AM and FM); CB (26.4 to 27.45 
MHz); shortwave (3.9 to 12.5 MHz); and VHF bands (59 to 218 MHz). Cat. D-2832. 


26 — Australian Electronics Monthly — Oct. 1988 


DF suggests that if those lines did inter- 
sect at one point there would be some- 
thing rotten in the State of Denmark, or 
the state of the DF gear/ operator. Instead, 
your lines create a triangle, the classic 
“cocked hat” of DF. 

But if you’ve done it right, you are usu- 
ally in the middle of the cocked hat. Ex- 
perienced operators can be heard to re- 
mark how surprisingly accurate this point 
usually is. 

A word to the wise: do not wait until 
you are dismasted, riding out a gale some- 
where off the Kimberleys before you try 
some DFing! 

Begin with a session out in the back 
garden; getting the knack of tuning in a 
station, swinging the aerial and seeking 
the null. Plot bearings from the local radio 
stations to see how well it works. By the 
time you are accurate enough to plot your 
position as a few metres down the road in 
the local pub instead of two suburbs 
away, you are ready to try the system out 
at sea. 

This requires you to stop quaffing the 
‘oaming nut-brown while contemplating 
the ravages of anorexia on the bodies sun- 
ning themselves on the beach and disci- 
dline yourself to taking bearings while 
<eeping the craft on a steady course, so as 
i1ot to disrupt the readings. 

The final steps are to practise when at 
3ea, so as to introduce a new set of radio 
3tations and angles, and in rough con- 
litions while you are tossing about all 
yver the place. DFing under these con- 
litions separates the serious navigator 
rom the “out the heads and down to 
3ondi” playboys. 

At this point, we can widen the dis- 
tussion by saying there are error- 
yroducing parameters in DF. First off, 
here’s “night effect’, which has nothing 
0 do with darkness making it hard to see 
inything. Rather, it is about skywave re- 
seption increasing at night. That means 
hat what with bouncing around between 
he ionosphere and the sea/earth like a 
ennis ball at Wimbledon, radio waves ar- 
‘iving on a certain bearing don’t necessar- 
ly mean that they started off exactly from 
hat bearing. So if ‘““Oyles ain’t oyles”’ in 
"V adverts, “bearings ain’t necessarily 
earings” in nightime DF. 

During the day, reception from 
ikywave for medium frequencies (broad- 
sast band) is not of much consequence for 
ip to 160 km, and sometimes more, over 
he sea. So bearings accurate to + 2° 
hould be possible. But at night the 
‘kywave becomes more important — al- 
hough less so over sea than over land — 
ind the reliable range for accurate bear- 
ngs comes down to about 40 km or so. 

Also, within an hour of each side of 
unrise and sunset, when the ionosphere 
s changing, reliable bearings are most un- 
ikely, with errors possibly up to 30° off. 

During the day, on shortwave frequen- 
ies, most reception is skywave and sub- 





ject to “night effect” error. 

Also, remember that your bearings are 
great circle ones. This may not mean 
much in the Tasman Sea, but it could if 
you were halfway to South Africa or 
South America, but you’re unlikely to re- 
ceive broadcast stations there. 

Now try “coastal deviation,” or “shore 
error’. This is where the radio wave’s 
path is distorted by perhaps passing over 
the coast. If the radio wave, on its way to 
your craft, crosses the coast at an angle of 
20° or more its direction of travel is appre- 
ciably altered. This is more likely to hap- 
pen where there is high land between the 
transmitter and the coast. The wave might 
be reflected from land near you, or from 
high land behind the transmitter. 

The point is to be aware of these causes 
of error, which will allow you to decide 
what value you place on your different 
bearings. 

The radio transmissions may also pass 
over land rich in iron ore, increasing the 
error. The Norwegian coast is noted for 
this one, so stick to sailing around Aus- 
tralia and if you must go to Norway via 
the Atlantic do it by plane. 

There is ‘‘quadrantal error’, where 
metal in the boat may deflect an incoming 
radio signal. This is a significant problem 
in big, steel ships, but less likely in a small 
fibre, wood or concrete craft. However, 
the mast and possibly the motor might af- 
fect some bearings. You can test this by 
swing the craft around 360° at anchor, 
taking bearings on DF and correlating 
with a bearing on a fixed point on land. In 
a big steel ship a calibration curve can be 
established, but this is not likely to be 
needed for an ocean-going yacht. 


Practicalities 


Thus, studying radio DF is like studying 
the birth of human beings: there are so 
many things to go wrong the student 
wonders how anyone manages to survive 
from conception to arrival in one piece. 
The fact that so many make it, however, 


shows just what can be done when 
Nature really tries, and similarly, radio DF 
is highly effective within its limitations: 
provided you are aware of them, and 
know when to take them into account. 

You would not, for example, enter the 
Brisbane River in a 2 m visibility fog at 
midnight after the moon has set, using 
DF. If you didn’t have radar, you would 
anchor and wait for daylight. For one 
thing, you wouldn’t be able to take and 
plot DF bearings fast enough. 

But consider yourself at sea somewhere 
off Sydney, in a small craft without satel- 
lite, Omega or Loran navigation. A storm 
rages for three days. After it’s blown out, 
you claw up into the cockpit to find you 
are dismasted, the motor is flooded and 
nothing works. Without generator power 
you cannot use RT. You might be off the 
coast of South America for all you know. 

Well, retrieving your DSE DF receiver 
from below where you had been filling in 
the time between weather reports listen- 
ing to mind-improving ABC programmes 
as you rode out the storm, you tune in a 
station, as strong as you can find. From its 
frequency you consult the list of stations 
and decide it isn’t Perth or Daly Waters, 
but more likely Rockhampton or Eden in 
NSW. 

Take 567 kHZ. There are 6MN at Mt 
Newman in Western Australia, 4JK at 
Julia Creek in Queensland, and 2BH at 
Broken Hill in NSW on this frequency. 
But do not overlook the powerful, 100 kW 
transmitter of 2YA in Wellington, New 
Zealand. If you are not careful, you might 
take your bearings on 2YA and think it 
was the reciprocal of one of the Austral- 
ian stations. 

Keep listening. If you don’t hear a call- 
sign, you will get some indication which 
says you are tuned into NSW or Queens- 
land. Such as when the news broadcasts 
talk of ‘‘the Prime Minister, Mr Lange,” 
you can be pretty sure you aren't listen- 
ing to an Australian station. News broad- 
casts with local news, or advertisements 
naming adjacent places should give you 
the clue. 

Actually Auckland, Christchurch and 
Dunedin have 20 kW stations at the low 
end of the medium frequency band 
which, along with 4YZ Invercargill, are 
easily received on the eastern coast of 
Australia at night. If you can pick any of 
these during daytime — or any New Zea- 
land stations, for that matter — they will 
give you greater angles to get a better 
bearing than if you were DFing Australia 
alone. The Cook Islands, Norfolk, and Fiji 
and others all have broadcasting stations, 
so you need a list of Oceania broadcasters 
as well as Australian and New Zealand 
stations if you are messing about in boats 
in that part of the Pacific. 

OK. Swing the aerial for a null. If the 
receiver is lined up fore and aft with your 
craft, you swing the DF receiver’s com- 


®@ to page 30. > 
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Equipment this year 





Ben Furby 


While new craft are in seeming abundance this year, there 
has not been much forthcoming on new releases of marine 
electronic equipment. But what there was shows an 
increasing level of sophistication as a result of the march of 


electronics technology. 





Furuno’s impressive ‘88 
equipment line-up 


Among the new range of computerised 
units from international marine instru- 
ment specialist Furuno is an ultra com- 
pact, full-featured radar, the model 1720, 


WARRANTY. 





CODAN MARINE AND LANDMOBILE HF SSB 
TRANSCEIVERS NOW WITH TWO YEAR 


PHONE NOW (02)971-2233 
CO LAN OR MAIL COUPON FOR FURTHER DETAILS. 


said to be suitable for small boats, particu- 
larly yachts. 

This supplements the larger radars for 
tugs, trawlers or large pleasure cruisers 
under 10 O00 grt. These radars, the 
FR1500 series rasterscan radars, use 
multi-level quantisation of incoming 


shows more sophistication 


echoes on eight levels to produce detailec 
and accurate representations of targets 
The GD-180 colour video plotter auto 
matically plots the vessel’s track and ha: 
other aids to ensure safe passage. 

Then there is the compact Furunc 


Felcom 5 inmarsat ship-earth station tc 


Furuno’s latest colour video sounder, the 
FCV-140, features a multiple “window” 
display with independent setting of the 
sounding parameters within each window. 


provide versatile communication. 

Bridge watchkeepers can be reliever 
from continuous operations while thi 
vessel is kept automatically on course by 
the FAP-50 microprocessor-controllec 
multifunction autopilot. 

For the professional fisherman, the 
FCV-140 video sounder and net recorder! 
CN-8, provide up-to-the minute screet 
presentation and instrument readings. 

The FCV-140’s 36 cm screen allow. 
either a 16-or eight-colour presentation o 
target echo strength which may be cho 
sen to depict clearly what’s going on be 
low. Change the background colour be 
tween dark blue for night-time and ligh 
blue for daytime. Brilliance is controllec 
in four steps to match any ambient light. 

The basic range is up to 3000 m, witl 
phasing down to 5000 m. 

The unit claims to be versatile. It car 
show four independent display window 
with any combination of external source 
the operator wants. 

For example, you could display simul 
taneously in on-screen windows a dee; 
water, slowly advancing sounding look 
ing for bottom contour, together with : 
high speed short range sonar picture look 
ing for baitfish, plus a vertical soundin, 
set to see deeper mid-water fish, and | 
netsounder showing fish entering the ne 


Please send details 


Suite 24, 818 Pittwater Rd, Dee Why NSW 2099 
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of Codan transceivers 


O Marine 0 Land/ Mobile 
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Each of these windows can be set up with 
different advance speeds and different 
range settings. 

You might want to display the history 
of surface water temperature plotted 
across the screen, and there is a special 
Fish Density quantity assessment func- 
tion to show the relative echo abundance 
within an area. 

Another video unit, the GD-180, is a 
colour video plotter. This automatically 
plots the track of a vessel on a high resol- 
ution 30 cm colour screen. It was de- 
signed specially for non-glare operation. 
Navigation input can be accepted from 
various devices such as Loran-C receiv- 
ers, satellite navigators, GPs, hybrid Sat- 
nav/Omega/Loran or Decca systems. 

The unit has a built-in floppy disk drive 
for storing track plots for future trips, or 
for overlaying electronic charts as they 
become available. 

These instruments are distributed by 
J.N. Taylor & Co., which also distributes 
Stowe ‘Navigator’ logs, sounders and 
wind monitors. These are said to be suit- 
able for racing and cruising yachts, and 
power boats. A new series, the Power 200 
and 210 digital log and sounder, has been 
designed specifically for power craft of all 
types. 

Contact J.N. Taylor by phoning (008) 22 
6413. 


Handheld transceiver 
with the ‘smarts’ 


Signalling its landfall at Australian ports 
is the Icom IC-M11, a new handheld VHF 
marine transceiver specially engineered 
for emergencies. 

The transceiver is splash-resistant, with 
dust-proof rubber seals on all casings and 
switches, strong front and rear frames 
and an operational temperature range 
able to cope with extremes from the Ant- 
arctic to a tropical summer. 

It is pre-programmed with all possible 
VHF marine channels for immediate use 
in any port worldwide. The 24 user- 
programmable memories can store your 
preferred operating frequencies at the 
touch of a button, or memories can be 
cleared and rewritten in moments. 

The receiver is said to be highly sensi- 
tive for picking up weak signals, while 
the transmitter emits a full 5 W as permit- 
ted by the Australian licensing authority, 
the Department of Transport and Com- 
munications. 

Features that have particular interest 
are the dual-watch and tri-watch func- 
tions. This enables you to monitor two or 
three channels simultaneously: distress 
channel 16 and any other two channels. 
The transceiver also has multiple scan 
modes: dial scan for all-channel monitor- 
ing; memory scan to monitor only the 24 
user memories. 

The IC-M11 has top-mounted controls. 
Together with its large and clear LCD 


digital readout, this makes it ideal for belt 
mounting. It weighs 675 g, and its “power 
save’’ feature enables longer operating 
time between charges. Icom said the unit 
had been type approved by the Depart- 
ment of Transport and Communications. 

The distributor is Icom Australia, 7 
Duke St, Windsor, Vic 3181. 





Icom’s newest marine handheld transceiver 
includes special features that allows you to 
keep watch on two or three channels: the 
emergency channel, ch. 16, and one or two 
other channels of your choice. The controls 
are well placed and the LCD digital readout 
easy to see. 


Flush out those foxy fish 


A 15 cm colour CRT echosounder, the 
Fuso MF603, claims extensive features. 
Probably the most innovative is Bottom 
Lock, which effectively reveals sea life at 
the bottom, according to Fuso. It can be 
set work in depths from 5 m to 100 m in 
5 m steps. 

Other features include: Auto-shift, 
which always positions the bottom range 
on the CRT without manual change; Anti- 
clutter, which merges the weaker echo 
levels to background so at to eliminate 
unwanted echoes; Upper and Lower 
alarms, showing the change in bottom 
contour within a range of 0-100 m; Range 
slewing, allowing you to move the range 
up or down in five unit steps at the push 
of a button; Range Shift Selector, auto or 
manual, with 5 m increments for manual 
and 15 m for automatic. 

The Display offers three steps of 
picture speed plus a freeze mode using a 
black or blue background. In addition the 
unit includes Memory Backup, to preserve 
last-entered settings, and Surface Water 
Temperature from 0-40° C, along with 


digital display, fine echo control, positive 
echo control, bottom marker facility and 
bottom arrow, auto gain and auto range. 
Phew! 

From the same maker is the MF310 
Multifunction LCD Fishfinder, easy to op- 
erate and with a medium resolution dis- 
play. Housed in a 156 x 154 x 73 mm rug- 
ged, splashproof case, it can be installed 
in open boats. Automatic bottom tracking 
and gain controls locate the seabed auto- 
matically. 

The unit allows the operator to override 
the range and gain control automatically. 
Therefore the operator can expand any 
section between the surface and seabed 
to see features in more detail. Basic 
depths are 0-3, 6, 12, 25, 50, 100m and 
with the shift function, increments of 1 m 
allow the range to expand to 200 m. 

With three modes, you can choose: 
Standard Display, showing seabed and 
fish, with digital depth and surface tem- 
perature; Digital Display, showing depth 
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and water temperature in large numerals; 
and Fish Loupe display to show fish activ- 
ity directly below the transducer. 

The MF403 LCD Echosounder claims a 
screen resolution approaching the resol- 
ution of a CRT. It is easy to read in sun- 
light and its construction suits open boat 
or flying bridge installations, the makers 
say. It has five shallow and five deep 
water ranges, which coupled with the 
shift function lets you zoom in on a Cer- 
tain depth level then show it on the full 
screen. Digital depth readout gives the 
change in bottom contour continuously. 

That unit is complemented by the 
MF302 LCD Fishfinder. This one claims 
the latest in microtechnology, and is 
super lightweight at 500 g, and compact. 
It can be used in boats where size and 
weight previously made a fishfinder im- 
practical. 

Readings are switchable between me- 
tres or feet, and it has a variable keel 
alarm for 0-30 m in single unit steps, and 
can expand a ‘‘window”’ for more detail at 
the wanted depth. 

The MF302’s size, portability and 
waterproofing, plus the optional 10 hour 
capacity battery pack makes_ the 
echosounder ideal for small boats such as 
dinghies and inflatables, we’re told. 

Distributor Greenwich Marine Elec- 
tronics is at 6 Frank st, Gladesville, 2111 
NSW. a 





CUTE ECHO SOUNDERS 


LCD FISH FINDERS 


MF302 Compact. 
Ideal for Small Boats 
or Flybridge Mount. 


ad 
FUS2-310 | ey | 


Depth & Water 
Temperature. 





MF403 High 
Resolution Display 
with Operator 
Programmed Zoom 
& Shift Functions. 









MF340 Shallow & 
Deep Alarm. Large 
Digital Readout of 









**" SAILOR’S FRIEND, 
from page 27. 


pass rose away from the ship’s head to 
point true north. You get your null, and 
then swing the aerial back exactly 90° and 
say that your station is bearing so many 
degrees. 

Normally, you should have some idea 
of where the sun is, even if there is still 
some overcast, so you should know 
which is the true bearing and which is the 
reciprocal. The sun is mentioned because 
the worst possible case is assumed, where 
the compass has gone U/S or the mate 
drank the alcohol from it, in classic sea- 
faring style. If you drank the alcohol from 
the compass you’d be in no state to take 
DF bearings anyway. 

When you can get a third station from 
some other part of Australia, or Fiji or the 
Cook Islands, you can rule your own per- 
sonal cocked hat. The only thing wrong 
with that is that you can’t wear it, because 
it exists only on paper and not because 
you've got big-headed over your DF navi- 
gation prowess. 

Wowie! You now know you are be- 
tween 120 and 140 nautical miles from 
Newcastle, on roughly the same latitude. 

Right! You now know that if you are 
going to head west, by how many degrees 
you should lay off or not lay off to make 
your home port at Sydney, Newcastle, 
Brisbane or whatever. 


MF402 Easy to 
use Fish Finder 
with Fish & 
Depth Alarm. 


MF25A 

Neon Flasher 
Depth Sounder 
with Alarm. 
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SOUNDER 


MF408D 
4" Chart with 
Digital Depth Display. 







So you can get on salvaging the rigging 
and drying out the motor with some idea 
of what you face to return home. 


Now note that you did not need elabor- 
ate transmitting gear, with CB too weak to 
get anywhere, VHF too far from other 
stations, and only a SW SSB set able to 
call up someone. You are listening to 
WWYV for accurate time in lieu of a chron- 
ometer, and knowing your longitude to 
within a few nautical miles by DF you can 
verify that measurement and work it out 
more accurately from the sun. 


Of course now you have worked out 
your position, you catch up with the news 
and enjoy music by tuning the DSE DF re- 
ceiver into some entertaining programme. 


Wrapping up 


Such, then, is the potential of the DSE DF 
receiver. Perhaps I should mention that, 
in the more elaborate DF systems a 
‘‘sense”’ facility is provided. This estab- 
lishes which of the two bearings is the 
right one and which is the reciprocal. 
However, In a great many cases you 
would have had to be blown many hun- 
dreds of nautical miles off course before 
you were so disoriented you needed the 
sense facility to sort out the wood from 
the trees. 


Happy DFing! & 
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Fabulous prizes to win in our 
third birthday contest series! 








What a haul! No matter what your interest in electronics, there’s got to be several 
prizes in our great contest series to attract you. 


OUR FIRST BIRTHDAY contest series 
proved extremely popular with readers. 
In five contests, we gave away six prizes 
worth over $6000. The contests ran over 
three issues and we got mountains of 
mail. We gave ourselves a few headaches 
judging it! 

This year, for our third birthday, we’re 
repeating the exercise — only we've got 
more prizes to give away — worth over 
$8000! How’s that — it’s our birthday and 
we're giving away the prizes! Eight firms 
have generously contributed equipment 
for the prizes: 3M, Dick Smith Elec- 
tronics, Eagle Electronics, Elmeasco, 
K.C.C., Kenwood and Philips Scientific 
& Industrial. There’s a total of ten pro- 
ducts being given away in seven contest. 

The contests this year are constructed 
in much the same manner as our 1st 
Birthday contest series. You have to ans- 
wer a few pertinent questions on the 
prize, an “interesting” question on the 
prize’s technology or _ technological 
background and then write us a little 
essay. Nothing too difficult there! 

Enthusiast, engineer, captain or car- 
penter — get amongst this lot! You may 
enter any or all of the contests (hang it, 
go for broke!), and you may send as 
many entries as you wish. You. can 
photocopy the contests, rather than cut 
your magazine, just provided you send 
an original page number of each contest 
with each entry, cut from an issue in 
which the particular contest appears. 
Give yourself more chances! 


fhe prizes 


Philips Scientific & Industrial Division 
donated a PM3050 50 MHz dual-trace 
oscilloscope for a prize in 1986 — and 
this year they’re donating another! This 
time around its the upgraded 60 MHz 
model, PM3055. And they’re throwing 
in a pair of 100 MHz x10 attenuator 
probes. This prize is worth around 
$2700. Fantastic! This CRO benefits 
from microprocessor control and has a 
number of unique features. It’s ideal for 
general service and R&D work and is 
especially suited to working with video 
and TV equipment owing to its sophisti- 
cated timebase facilities. 

Dick Smith Electronics has donated 
four of their great kits — so, if you're a 


dyed-in-the-wool enthusiast, you’ll go 
for this. Their prizes are: 


The K 6315 Teletext Decoder; 

The K 6319 Teletext Tuner; 

The K 4003 IR-remote Stereo Preamp; 
The K 3437 1 GHz Frequency Counter; 


The kits come with full instruction man- 
uals and all parts, including the cases 
(except for the Teletext tuner, which 
installs inside the Teletext decoder). No 
doubt, as an_ enthusiast, you'll 
appreciate the utility of the 1 GHz Fre- 
quency Counter, while your family will 
appreciate the Teletext equipment and 
the IR-Remote Stereo Preamp. That lot 
should keep your weekends busy for a 
few months! 

The Minnesota Mining and Manufac- 
turing Co., better known as 3M, 
weighed-in with a static dissipative 
field service kit. Ideal if you're in servic- 
ing, or if you work with products or 
devices sensitive to static damage. 
Handy to have around, it could save you 
heaps, as well as saving heaps of has- 
sles. 

Elmeasco, the well-renowned instru- 
ment company, has also donated an 
oscilloscope — one from their Aaron 
range. This is the Model BS-601, worth 
$890, an ideal unit for general use — 
fault-finding, signal tracing, servicing, 
development work, etc. It features a 
component tester that can check both 
passives and semiconductors, giving an 
on-screen display characteristic of the 
device under test. 

For the communications enthusiasts, 
Kenwood Electronics Australia donated 
one of their new wideband scanning 
receivers, the RZ-1. Sophisticated, but 
simple to use, it’s a top performer that 
comes in such a tiny package it’s ideal 
for mobile use, but acquits itself equally 
well as a “base” station monitoring 
receiver. It covers from the AM broad- 
cast band through to 905 MHz, without 
break, and provides FM as well as AM 
reception. And we gave it an enthusias- 
tic review in our June issue. This unit is 
worth over $1000! 

Local mains filter manufacturer, 
K.C.C., has donated one of their top-line 
LF-4 “Squeeky Clean” Mains Filters. 
This features four filtered outlets and is 
ideal for keeping mains-borne “hash” 


from creating interference in communi- 
cations receivers, etc, and keeping 
equipment- generated has from getting 
back down the mains. So, we’ve teamed 
it with the Kenwood RZ-1 so you can 
operate it from the mains, knowing 
you’ve eliminated sources of interfer- 
ence there. 

And here’s something for everybody! 
Eagle Electronics of Adelaide has 
donated an NEC Microwave Oven. We 
all have to eat! So, win this and you can 
spend less time slaving over a hot stove 
and more time slaving over a hot solder- 
ing iron! 

Righto! Now, turn through the pages 
of this issue, seek out the contests and 
go to it! Who said it? — you’ve got to be in 
it to win it! 


The contest is open to all persons nor- 
mally resident in Australia or New Zea- 
land, with the exception of the members 
or families of the staff of Australian Elec- 
tronics Monthly, the printers, Offset 
Alpine, the companies donating prizes 
and/or associated companies. 

Contestants must enter their names 
and addresses where indicated on each 
form. Photostats or clearly written 
copies will be accepted, but if sending 
copies you must cut out and include 
with each entry an original page 
number and month cut from the bottom 
of the page of the contest. This contest 
series is invalid in states where local 
laws prohibit entries. Entrants must 
sign the declaration, accompanying 
each contest, that they have read the 
above rules and agree to abide by their 
conditions. : 

The winning entry will be drawn by 
the Editor, whose decision is final; no 
correspondence will be entered into 
regarding the decision. 

Winners will be notified by telegram 
the day the result is declared and the 
winner’s name and contest results pub- 
lished in the next issue of the magazine 
in which it’s possible to do so. 

Send all entries to: 

AEM Third Birthday Contests 
1st Floor, 347 Darling Street 
BALMAIN 2041 NSW. 
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AEM Hi-Fi Review 








Roger Harrison 


Tannoy has enjoyed a well-deserved reputation for its range 
of dual-concentric drivers for many years, its ‘Gold 
Monitors” creating something of a legend. Tannoy'’s star 
faded a little in recent years in the flurry of new loudspeaker 
developments, but with their new range of speakers winning 
accolades the world over, if seems a strong comeback is 


well under way. 


A VERY GOOD FRIEND some years ago 
purchased a pair of Tannoy 15-inch Gold 
Monitor series dual-concentric drivers 
and built them into a substantial Bailey 
transmission line enclosure (described in 
Wireless World in the early-70s). He has a 
passion for organ music, among other 
things, and these speakers produced an 
exciting deep bass. He is also fond of jazz, 
classical and some chamber music. 

Over numerous listening sessions with 
a wide variety of such music, I came to 
appreciate the superb stereo imaging that 
dual-concentric drivers offer, amongst the 
other attributes of these Tannoys. I, or 
should I say we, also came to appreciate 
the attributes of Tyrell’s Long Flat Red 
and Penfold’s Grange Hermitage, but as 
this is an audio review we'll leave their 
attributes for your own investigation. 

If you’ve never encountered dual- 
concentric drivers before, let me briefly 
explain. Two drivers, one low frequency 
unit and one very much smaller high fre- 
quency unit, are mounted with the small- 
er unit inside the centre section of the low 
frequency driver and on the same axis. 
Both drivers share a common magnet as- 
sembly which, as you’d expect, is rather 
more complex than that of a conventional 
driver, but they have separate voice coils. 

Hence, you have two drivers with con- 
centric axes. The central dust cover of the 
low frequency driver is an acoustically 
transparent material over the operating 
range of the high frequency driver. While 
they share similar constraints with any 
other two-way loudspeaker system, as 
you would appreciate, dual-concentric 
drivers have an advantage in stereo imag- 
ing, particularly in the important cross- 
over region, which is usually in the mid- 
range band between 1 kHz and 3 kHz. 
Tannoy have long been acknowledged as 


‘‘masters” at dual-concentric driver de- 
sign, and deservedly so. 

For those unfamiliar with the brand 
name, and for those whose memory 
needs some refreshment, Tannoy is a UK- 
based company which has, for some 60 
years, specialised in the design and 
manufacture of high quality studio moni- 
tors and loudspeakers. For a period in re- 
cent history it was owned by the US firm 
JBL, also a loudspeaker manufacturer. 

About seven years ago a management 
buyout returned Tannoy to British control 
and they merged last year with two small 
British loudspeaker manufacturers: 
Morduant-Short, who produce hi-fi 
speakers, and Goodmans, who now prod- 
uce speakers for the car sound market. 

In January this year, they listed on the 
London stock market and the offering was 
over-subscribed. Renewed design effort 
has resulted in a flock of new releases 
since last year and to continue the pace, 
Tannoy has doubled its engineering staff 
in the past 12 months. 


Recent times 


So much for the halcyon days and leg- 
ends of yesteryear. While Tannoy 
stopped producing the 15-inch Gold 
Monitor monsters some time ago, they 
have since developed a variety of dual- 
concentric drivers which they have em- 
ployed in a series of loudspeakers mar- 
keted over recent years. One particular 
model that gained a substantial reputation 
and a following over the past few years, 
particularly in sound recording studios, 
was the Little Red Monitor, one of Tan- 
noy’s “SRM” (for Super Red Monitor) se- 
ries of speakers which employed a phase 
aligned design bass reflex system. 

Earlier this year I was fortunate to be 
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Tannoy’s “Little Gold” monitors 


able to talk with David Bishop-Powell o 
Tannoy during a visit he made here. He 
outlined the company’s recent histor 
and we talked about the SRM series anc 
their newly-released successor, the Littl 
Gold Monitor (LGM). Experience with the 
SRM series over the years threw uy 
weaknesses of the system in a number o 
areas, particularly in the crossover con 
struction, manufacturing techniques anc 
driver characteristics. 


The LGMs 


The Little Gold Monitors are one produc 
from the new Super Gold Monitor (SGM 
series which succeed the SRM serie: 
speakers but bear little external chang 
from the SRMs for those familiar witk 
them or fortunate enough to own one 
They appear like ‘traditional’ smal 
speakers with a rectangular wood-grair 
cabinet, plain front grille and front-facin; 
bass reflex port. 

The LGM is a compact bass reflex sys 
tem, the box measuring jus 
584 x 400 x 275 mm overall, yielding ar 
internal volume a touch under 50 litres 
The cabinet is constructed of 18 mm higl 
density particle board covered in rea 
walnut veneer (not wood-grain vinyl) 
The cabinet is lined on the internal face: 
with an acoustic damping material. The 
grille is a single piece of ‘‘acoustically 
transparent’ brown _ jersey _ fabric 
stretched over a wooden frame that pop: 
onto the front baffle with small plastic fit- 
tings. All-up, each cabinet weights 21 kg. 

A single dual-concentric driver i: 
mounted a little above centre on the fron: 
baffle. Beneath it are mounted two panels 
with special switches that permit contro 
of the high frequency rolloff and tweete: 
level. The plastic bass reflex port i: 
mounted in the corner of the front baffle 
above the driver. The rear baffle contain: 
an inset connector panel with screw ter. 
minals that will accept wire, pin or spade 
lug terminations. 


The specifications give a “recom 
mended amplifier power’”’ rating of 10-201 
watts per channel, a useful parameter fo 
prospective purchasers. Peak powe 
handling is given as 350 W. The LGM 
have a nominal impedance of 8 Ohm 
with a minimum quoted impedance of 5.: 
Ohms. Sensitivity is given as 95 dB ‘“‘do 
mestic”’ (whatever that means), and 92 dl 


nder anechoic conditions. 

Tannoy claim the frequency response 
f the LGMs is 55 Hz to 20 kHz, within 
-4dB, and dispersion of 90° conical at 
0 kHz. Both figures are quite respectable. 

It’s when we get to the crossover that 
aings get interesting. Tannoy say that the 
acoustic source’’ of the drive units is 
time aligned”’ by a special circuit they’ve 
ubbed the SyncSource time delay net- 
york. SyncSource is a Tannoy trademark 
ame. The information supplied says the 
rossover type is an“... overdamped sec- 
nd order low pass coupled with first or- 
er high pass filters,’ with ‘‘parallel im- 
edance compensation together with 
yncSource second order all pass passive 
elay network.” 

The special switches mentioned earlier 
omprise a five-position treble energy at- 
2nuator for level setting of the tweeter, 
nd a four-position roll-off slope switch. 
he switches consist of knurled screw-in 
olts that short contacts which select the 
2quired circuit elements. They are 
1ounted on the rear of a board secured 
ehind the front panel, the crossover 
omponents being mounted on the other 
de. 

David Bishop-Powell told me that Tan- 
oy adopted hard-wiring of the cross- 
vers as experience showed pc board 





construction did not perform as well. 
Multiple earth paths are reduced to a 
common point star connection and dis- 
similar metal contacts have been elimi- 
nated, they say. The crossovers are manu- 
factured using semi-robotic technology in 


order to maintain consistency in perform- 


ance. 


A taste of honey 


We drove the LGMs with a 100 watt per 
channel amp, using a variety of material 
at a wide range of levels. Unquestionably, 
they have superb stereo imaging. The 
sound stage is precisely controlled, all the 
sources being readily identifiable, regard- 
less of the pitch range. 

There was plenty of bass, smooth and 
well controlled, but initially, the top end 
was found a little wanting. Some experi- 
mentation with the rolloff and treble en- 
ergy switches soon cured that. The rolloff 
definitely sounded better set flat, while 
the treble energy switch had to be set to 
give a lift of several dB to give satisfac- 
tory results. This is probably an artefact 
of the listening environment and top 
marks to Tannoy for the inclusion of this 
facility. 

Being relatively sensitive speakers, 
they did not require much driving. The 


LGMs sounded equally good at relatively 
low levels as well as with the wick wound 
up. 
The LGMs did well on a variety of clas- 
sical, pop and blues recordings used for 
this review. On small ensembles or with 
instrumental solos, the LGMs place the 
performers uncannily in the room with 
you. The “Mannish Boy’ track from 
Muddy Waters’ Hard Again album was so 
realistic it raised the hair on the back of 
my neck — drums, guitars, harmonica, 
Muddy and Johnny Winters were right 
there in the room! 

Careful listening showed no apparent 
evils in the frequency response or polar 
pattern for that matter; their dispersion is 
very good, quite free of the “lobing” ap- 
parent on some multi-way design loud- 
speakers I’ve heard. 

A quick check with an impedance 
bridge confirmed the general details of 
the impedance versus frequency re- 
sponse of the LGMs, with a peak a little 
below 100 Hz and a broad hump between 
1 kHz and 5 kHz, dipping to around 7-8 Q 
at other points. 

The Little Gold Monitors certainly 
produce an exciting sound, admittedly 
without the deep bass of the 15-inch mon- 
sters mentioned at the head of this re- 
view, but a respectable performance for 
their size in any case. They will perform 
very well in a small room but have equal 
capacity to “fill” a large room too. Listen 
to them — it might be a hair-raising ex- 
perience! » 


Review units kindly supplied by Hi-Phon 
Distributors, Unit 1, 356A-358 Eastern 
Valley Way, Chatswood 2067 NSW. 
(02)417 7088. 
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Another aid to triggering - use this control to delay the 
Simply adjust the sweep to give a suitable trace then pull | sweep on complex waveforms 
control for a x10 magnified image. 

Many manufacturers take a short cut and give you a 
When the timebase or input controls are not in their cheap carry strap. Not so on the Goldstar OS7020; you 
calibrated positions you'll see a warning light - handy if get a professional multi-position tilt handle. 
you're taking measurements. 

Use the built-in x5 magnifier to get 1mV/div maximum 
If the input level is sufficient to trigger the OS7020, then sensitivity. 
this LED is illuminated. Saves a lot of time fiddling when 


you're not certain that you've got proper triggering. Your guarantee of quality. The OS7020 is designed and 
built in Goldstar's own factory. Many of the parts are 
These switches are a further aid to triggering and are specially made by GoldStar. That's why we can offer a 
particulrly useful for the TV service technician. one year warranty and extra features at no extra cost! 
inc tax complete with 
8 8 two high quality 
$1380 inc tax with 2 probes. switchable probe kits 





A.C.T. John Pope Electrical (062) 80 6576 @ J Blackwood & Sons (062) 80 5235 @ George Brown (062) 80 4355 
N.S.W. J Blackwood & Sons @ George Brown 519 5855 Newcastle 69 6399 
@ Auto-Catt Industries 526 2222 @ D.G.E. Systems (049) 69 1625 @ W.F.Dixon (049) 69 5177 @ Ebson 707 2111 
@ Macelec (042) 29 1455 @ Novacastrian Electronic Supply (049) 62 1358 @ Obiat Pty Ltd 698 4776 
@ Petro-Ject 569 9655 @ David Reid 267 1385 @ Digitel 709 6511 @ Geoff Wood 427 1676 
N. TERRITORY J Blackwood & Son (089) 84 4255, 52 1788 @ Thew & McCann (089) 84 4999 
Auslec 854 1661 @ G. Brown Group 252 3876 e@ Petro-Ject (075) 91 4199 
@ St Lucia Electronics 52 7466 e Cliff Electronics 341 4655 @ L.E.Boughen 369 1277 
@ The Electronics Shop (075) 32 3632 @ Thompson Instruments (Cairns) (070)51 2404 
@ Nortek (Townsville) (077) 79 8600 
S.AUSTRALIA Protronics 212 3111 @ Trio Electrix 212 6235 @ Industrial Pyrometers 352 3688 
e@ J Blackwood & Sons 46 0391 @ Petro-Ject 363 1353 
TASMANIA George Harvey (003) 31 6533 (002) 34 2233 
VICTORIA Radio Parts 329 7888 @ George Brown Electronics Group 878 8111 @ G.B. Telespares 328 4301 
i @ A.W.M. Electrical Wholesalers @ Petro-Ject 419 9377 @ J Blackwood & Sons 542 4321 
Dealer enquiries welcome. Call (02)736 2243 @ Factory Controls (052) 78 822 @ Mektronics Co 690 4593 e Truscott Electronics 723 3094 
Recommended prices only W AUSTRALIA Atkins Carlyle 481 1233 @ Dobbie Instruments 276 8888 @ Protronics 362 1044 


Professional Products News 





Optical 








systems testing | 
with your 
oscilloscope 





A™ conventional oscilloscope can be used for measuring 
optical signals with Tektronix’ new 1103 Tekprobe power 
supply adapter in conjunction with their P6701/02 op- 


tical/electrical converters. 


The 1103 Tekprobe enables 
optical power measurements, 
rise time, aberration, bandwidth, 
dynamic range or noise equiva- 
lent power of components or 
systems. 

The 1103 adapter, when used 
as part of a system, enables all 
oscilloscopes to measure cali- 
brated optical signals, both fibre- 
based and free-space. 

It sends calibrated voltage sig- 
nals to the oscilloscope so users 
can make average and pulse op- 
tical measurements. 

This unit also facilitates the 
simultaneous display of electri- 
cal and optical waveforms for 
characterisation of opto- 
electronic devices on _  dual- 
channel oscilloscopes. 

Full details are available from 


Tektronix, 80 Waterloo Rd, — 


North Ryde, 2113 NSW. 
02)888 7066. 
New dc-ac 


inverters to 15 kVA 


sing pulse width modula- 

tion technology, inverters 
ranging from 500 VA to 15 kVA 
ensure distortion-free sine wave 
power for sensitive electronics 
equipment, according to distribu- 
tor, Online Controls. 

A 300 per cent highest current 
capacity eliminates any need for 
oversizing to meet load start-up 
surges. Digital system status 
monitoring provides clear, pre- 
cise readings for critical power 
requirements. 

All the inverters include In- 
ston, which combined with a 
4 ms_ static bypass _ transfer 
switch enables the inverters to 
yperate in off-line or on-line 
node. This adds flexibility and 


protects against battery or charg- 
er failure. or inverter failure. 

Input voltages of 12, 24, 48 and 
125 Vdc can be used with select- 
able outputs of 120 and 240 Vac 
at 50 or 60 Hz. 

Contact Online Controls, Unit 
2/7 Waltham St, Artarmon, 2064 
NSW. (02)436 1313. 


Improving solid 
state relays 


y soldering the triac of their 

solid state relays to a tin pla- 
ted bronze heatsink, Echowell 
Power claims to have enhanced 
the performance of its Power Se- 
ries solid state relays. 

The selected materials and sol- 
dering increase heat dissipation, 
they claim. 

Other features claimed for the 
relays are low power consump- 
tion, TTL and CMOS compatibil- 
ity, and opto-isolation. 

They have 0 V turn-on, 0 A 
turn-off as standard but can be 
ordered in random-on versions 
for fast turn-on. 

Input reverse voltage protec- 
tion and snubber circuit protec- 
tion give them high immunity to 
load transients, the makers say. 
A peak voltage turn-on version is 
for highly inductive loads. 

For more information: 
Multicorp, 35 Wells St, Redfern, 
2016 NSW. (02)698 5238. 


Tape fault spotter 


A colour CRT display shows 
information on magnetic 
and physical defects in tapes, 
while an opto-electronic edge 
detector physically evaluates 
prerecorded tapes. 

Top of the Tapechek range is 
the model 6120, a high speed 





evaluator/cleaner for 1” tapes. 
This tester also uses 20-track 
‘‘Micro-pulse” electronics to de- 
tect dropouts quickly and thor- 
oughly. 

Other checkers are for the %”’ 
U-matic (VT3100), the %” VHS 
and M formats (VT2100) and the 
¥” Beta and Betacam (VT1100). 

The VT series claims a fast, ac- 
curate four-channel detection 
system that spots and counts de- 








fects at 25 x standard play 
speed. — iS 

A sapphire burnisher polishes 
the tape while special cleaning 
tissues remove loose oxide, re- 
ducing dropouts. A LED display 
reports number of defects in 
each area plus total. 


Contact Trace Technology at 
26A, 1 Short St, Chatswood, 
2067 NSW. (02)417 7922. 





Use your 
PC as a CRO 


C onverting any IBM PC- 
compatible computer into a 
laboratory grade, dual-trace 
50 MHz digital storage oscillo- 
scope, the Heath/Zenith SC- 


- 4802 adds considerable versatil- 


ity to the basic unit in engineer- 
ing applications. 

Software supplied provides 
full control of all scope functions 
from the computer keyboard, 
and all waveforms, measure- 
ments and menus are clearly dis- 
played on the computer screen. 

The software allows compli- 
cated test procedures to be car- 


\ 
* 


ried out, such as averaging suc- 
cessive samples of a repetitive 
waveform to eliminate random 
noise riding on a signal. 

Computer-generated cursors 
can be placed anywhere on dis- 
played waveforms to provide 
simultaneous direct readouts of 
voltage differential, time differ- 
ential and frequency. 
Waveforms saved on disk can be 
recalled to compare a “live” 
waveform with one previously 
measured. Up to two stored and 
two “live” waveforms can be 
displayed simultaneously. 

Contact Anitech at 1-5 Carter 
St, Lidcombe, 2141 NSW. 
(02)648 1711. 
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GREAT READER OFFER! 


HANDY ‘POCKET’ TESTERS 
YHA 








B — Testing Connection 
to Ground 


FEELING TESTY? 





If so we have just the thing for you. 


AEM, in conjunction with Aliette Pty. Ltd., are able to 
offer two incredibly useful and unbelievably priced test 
devices. 


The PAMA Combi-Sensor 


This unique device allows you to test whether or not a par- 
ticular device or conductor is live, WITHOUT dismantl- 
ing the device or stripping any wires. The Combi-Sensor is 
so sensitive it will detect voltages as low as 20 Volts. 

It does this by detecting the associated field that is appa- 
rent when a voltage is applied to a conductor. The Combi- 
Sensor is as simple to use as your household torch, just 
place the end of the device near the object under scrutiny 
and press and hold the button on the top of the sensor. If a 
voltage, be it ac or dc, is present the Combi-Sensor will 
beep and an indicator LED will light. 

What could be more simple? 


A great buy at $34.95! 
The TESTER PLUS 


On first appearances the Tester Plus looks like a modern 
version of the neon screwdriver of old. However, DON’T 
judge a book by its cover! 


The Tester Plus does everything its neon coutten tart did 
AND MORE! 

Not only can you check whether or. not a power point is 
live, the Tester Plus is a ONE-PROBE continuity tester. To 
check, say, the continuity of a length of wire, all that is 
required is to hold the Tester Plus screwdriver with your 


COMBI-SENSOR 


(PAT. PENDING) 


MAIN FEATURES 


“ Solid state reliability 

* Safe in use 

* Simple in application. 
Used with equal ease 
by skilled electricians 
and housewives 

* No test leads 

* Handy and useful. 


$34.95 


Combi-Sensor is equipped 
with a test light and a 
sound emitting buzzer, 
and is operated by two 
standard AA batteries. 


SOME OF THE 
SUGGESTED 
APPLICATIONS 


A — Detecting Live 
Conductors (Voltage 
Presence Test) : 
Press your Combi-Sensor 
slightly to the insulation 
of the tested conductor 
and push the button. If 
the tested conductor is 
live, Combi-Sensor will 
indicate it clearly by 
glowing test light and by 
continuous buzzing. 





The tested electrical 
appliance should be 
switched on. Press your 
Combi-Sensor slightly to 
the appliance’s surface 
and push the button. If 
the tested appliance is 
not grounded, Combi- 
Sensor wil] indicate it 
immediately by glowing 
test light and by continu- 
ous buzzer, 


C — Wall Outlets and 


Switches 





Press your Combi-Sensor 
slightly to the surface of 
the tested outlet or 
switch. Push the battery 
button. If the outlet or 
switch is live, Combi- 
Sensor will indicate it by 
continuous response of 
test light and buzzer. 


thumb in contact with the metal plate on the side, touch 
one end of the wire with the tester’s probe and the other 
end with your remaining hand. So easy even Uncle Fester 
can use it! 


TESTER PLUS $14.95 apsnisenere 


compartment cove! 





Screwdriver ti 
The Tester Plus has hundreds upon thousands of appli- and test probe : Light indicator Metal pointof Two batteries 
cations for the serviceman, enthusiast and professional (LED) contact 3 
alike. Battery and semiconductor testing, continuity 
check, voltage testing, automotive uses, repairing the boat 0 CEE wai 


— the list goes on! 





How could you miss at $14.95! 


pores py rt Lape ape eee eats pei ae - Yes, please send me the following quantities of the Combi-Sensor 


there are a limited number of units available, SO GET IN and/or the pert Plus! 
QUICK! Se Combi-Sensor(s) at $34.95 each. 


ols Tester Plus(s) at $14.95 each. 
plus post and handling $3.00. per order. 


Offer Closes 30 September 1988. 
There are two quick, convenient ways to order one or both 


of these unique test instruments. Iam paying by: 
EITHER 1) Cheque 0 Money Order CD B/Card 0 M/Card 0 Visa 
- _ Cheque/Money Order No.: 
Send the coupon ae . ap ee a order, to: 3 ne mea | rder 
esters Offer : 
“Sm Signature: 
1st Floor, 347 Darling St. ° vontignad Credit Card orders cannot be accepted) 
BALMAIN 2041 NSW. ; 
OR Name: 
‘PLEDGE your PLASTIC’ acer 


by phoning (02)555 1677 during office hours and giving 


P/Code: 
your credit card and address details. : 


Phone No.: (___) 
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‘Pro-grade’ kits for 
educationists, 
industrialists and 
enthusiasts 


A new Sydney-based com- 
pany is developing a range 
of self-assembly kits for the edu- 
cational, enthusiast and indus- 
trial markets. 

Being developed and mar- 
keted by Australian Test & Meas- 
urements (AT&M), the kits will 
include a range of process con- 
trol modules such as presettable 
multi-digit counters with LCD 
and LED readouts, digital volt- 
meters, various transducer con- 
ditioning modules for tempera- 
ture, pressure, and pH, etc all us- 
ing professional grade electronic 
components. 

Built-it-yourself kits will in- 
clude complete test equipment 
such as signal generators, oscillo- 
scope digital storage adapters, 
power supplies and others. 

A marketing campaign will be- 
gin in December with distribu- 
tors appointed in all states and 
mail order sales from AT&M. 

AT&M is headed by former 
Promark managing director Clive 
Chamberlain. 

Contact the company at 25-27 
Whiting St, Artarmon, 2064 
NSW. (02)906 2333. 





Miniature mylar 
transducer 


W ith a quoted frequency re- 
sponse of 500 Hz to 


4 kHz, and a resonance of 1.25 
kHz, anew miniature mylar cone 
speaker/transducer from IRH 
handles 100 mW with 200 mW 
at the most. 

Its lowest sound pressure level 
output is quoted at 85 dB (A) at 
100 m with a1 kHz sine wave 
applied. The standard coil im- 
pedance is 822 with other im- 
pedances available to special or- 
der. 











KITS 







AEM 3520 
RECEIVER 







Dubbed the KSS 3108, the 
transducer operates at tempera- 
tures from -20 to 60°C, the mak- 
ers Claim. 

Further information from IRH 
Components, 32 Parramatta Rd, 
Lidcombe, 2141 NSW. 
(02)648 5455. 


N & D measuring 


A new programmable high 
performance audio gener- 


ator from, the model 5100, ex- 
tends their model 5500 Program- 
mable Audio Measurement Sys- 
tem product line. 

The 5500 is a fully automatic 
programmable system for meas- 
uring noise and distortion levels. 
The 5100 has the same specifica- 
tions and an optional high level 
balanced output. 

Further information from Am- 
ber Technology, Cnr Skyline 
Place and Frenchs Forest Rd, 
Frenchs Forest, 2086 NSW. 
(02)975 1211. 


Order pc boards 
by post 


C omputer-aided pc board de- 
sign, camera-ready artwork, 
pcb manufacturing and assemb- 
ly, and module assembly on 
single-sided, double-sided and 
multi-layered boards is offered 


for clients throughout Australia — 


from a firm in Cairn. 
And all by mail! | 
Inquiries to The PCB Centre, 
P.O. Box 6136, Cairns Mail Cen- 
tre, Cairns, Qid 4870. 
(070)55 4252. 


Professional S-VHS 


hree S-VHS Euro System 

VCRs built to professional 
standards, and all peripheral 
equipment for full-scale video 
production, are offered by JVC. 


The VCRs are the BR-S410E 
portable recorder for camcorder 
use; the BR-S610E as a stand- 
alone recorder or as a feeder in 
an editing system; and the full- 
function BR-S810E editing re- 
corder. 

The S-VHS Euro System is a 
unified standard for Europe, so 
that the S-VHS tapes can be 
played back on any S-VHS Euro 
System regardless of whether 
the original recorded signal was 
PAL or SECAM. 





Additional Crystals $19 - 





speciffied in the design 





Complete Kit With Crystal 


( Please specify Desjred Frequency ) 
Bb 123 - 20+#6 P & P 

20 (+ $2 P & P if ordered seperatly ) 

The AEM3520 was designed by our Technical Director John Day 

All our kits are supplied with professional grade components as 





ESD tester 


sie meet the increasingly- 
stringent standards required 
in electrostatic discharge protec- 
tion and testing, the new NSG 
432 electrostatic discharge simu- 
lator from distributors Westing- 
house Brake & Signal boasts a 
variable potential facility contin- 
ually adjustable from 
2 to 25 kV. 


Using a multi-turn potentiom- 
eter to control the voltage, a 
liquid crystal readout improves 
setting accuracy. The high volt- 
age modules available for this in- 


New Siemens 
distributor 


G ene Electronic Compo- 
nents Division has 
appointed an additional dis- 
tributor, Reserve Electronics Pty 
Ltd, to distribute the full 
Siemens range of electronic 
components throughout New 
South Wales. 

Reserve Electronics, based in 
Perth, will be moving staff to 
Sydney to head up the new 
operation. 


Latest line 


conditioners 


he latest additions to the 
Topaz range of their Line 2 
power conditioners include a 
5 kVA, a 10P kVA and 15 kVA 
models, designed to provide 










BANKCARD, VISA, MASTERCARD WELCOME 


Stewart Electronics 








inter- 


readily 
changeable for polarity choice 
and body models. 


strument are 


Adding a vacuum relay attach- 
ment allows current discharges 
with a rise time of less than 1 ns, 
meeting the latest proposals from 
the IEC Technical Committee. 


The standard attachment kit 
includes an adapter for E field 
generation and a loop for the H 
test. 


Contact Westinghouse Brake 
& Signal for details, at 80-86 
Douglas Pde, Williamstown, 
3016 Vic. (03)397 1033. 


‘clean’’ power for computers 
and other sensitive electronic 
equipment. 

Fluctuations as large as +15% 
to -20% of nominal line voltages 
can be regulated to within +4% 
to -6% and full correction is com- 
pleted in less than 1.5 cycles, 
Topaz claim. Common-mode 
noise attenuation is claimed to 
be 120 dB. 

These new Line 2 conditioners 
have circuitry that enables them 
to perform quick self-tests of sta- 
tus, greatly facilitating field ser- 
vice diagnosis. 

Topaz also supply a range of 
smaller line conditioners rated at 
500 VA, 1.2 kVA and 3 kVA, all 
part of a growing range. 

Topaz equipment is supplied 
by Online Control P/L, Unit 2, 
7 Waltham St, Artarmon 2064 
NSW. (02)436 1313. 





44 Stafford St 
Huntingdale 
P.O.Box 281 

Oakleigh 3166 

Phone (03) 543 3733 
FAX (03) 543 7238 
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New storage 


oscilloscope 
Daren has introduced an 
analogue/digital storage 
oscilloscope, the 2210, which 
combines waveform _ storage 


capabilities with a _ high 

bandwidth not previously avail- 

able in a low-cost instrument. 
The 2210 features 50 MHz 


analogue bandwidth, 20 MS/s | 


(Megasamples/second) per 
channel sampling and 8-bit ver- 
tical resolution. 


Waveforms can be viewed in 
the usual analogue oscilloscope 
mode, or they can be digitised 
and stored for easier viewing 
and comparison. The oscillos- 
cope has excellent horizontal 
resolution (4k per channel 
record length). 


Other features of the 2210 
include: an _ external clock, 
adjustable from dc to 10 MHz; 
Pre/Post trigger, which displays 
conditions immediately prior 
to the trigger point; Post Acquis- 
ition Positioning, which allows 
the user to compare a captured 
waveform with a reference one; 
and magnification up to 50 
times for detailed analysis of 
complex waveforms. 


Applications include field 
and in-house servicing, includ- 
ing testing power supplies, TVs 
and VCRs, biomedical and med- 
ical research, electromechani- 
cal testing, and production test 
and process control. 


For further information con- 
tact your local Tektronix office, 
or call (02)888 7066. 


Automatic 
weather station 


C omplete and self-contained 
climatological recording is 
offered by the Feedback 
AWS522 automatic weather sta- 
tion from AWA. 


The . system continuously 
monitors windspeed and direc- 
tion, air temperature, solar radi- 
ation, barometric pressure, rela- 
tive humidity and surface wet- 
ness. A_ rainfall recording 
option is available. 


The station is managed by a 
microprocessor-based control 
unit and combines complete 
flexibility with the extreme 
simplicity of unattended opera- 
tion..It provides for the automa- 
tic recording of all data at regu- 
lar intervals, together with the 
ability to interrogate any chan- 
nel at any time. 


The Feedback AWS5272 is dis- 
tributed by AWA Distribution, 
Unit C, 2-8 Lyon Park Road, 
North Ryde 2113 NSW. 


Modular logic 
analyser 


Deca has announced the 
release of their 1230 logic 
analyser, claimed to be the first 
such device offering modular 
design at a low cost. 

Being of modular design, the 
1230 can be configured with 16 
to 64 acquisition channels — 
upgrades being accomplished 
by adding Tektronix’s 1230E1 
cards, which are easily installed 
by the user. 


The 1230 logic analyser has 
four 2k deep memories behind 
each acquisition channel, 
which allows the comparison of 
any two memories. This allows 
the user ‘to identify 
irregularities between data col- 
lected and data expected. 

Triggering capabilities span 
the spectrum from basic to 
sophisticated requirements. In 
BASIC mode 14 levels of 
IE.THEN statement are availa- 
ble to identify triggering condi- 
tions.In ADVANCED mode the 
14 levels’ are expanded to 
IF.. THEN..ELSE, allowing 
branching in real time. 


Microprocessors supported 
include the 68000, 68010, 8085, 
8086, 8088, Z80, 6809 and 
more. The 1230 has up to four 
timebases, allowing the user to 
observe data from different 
parts of the system, each at the 
appropriate clock speed. 

GPIB or RS-232 interface 
options are available, allowing 
interface to popular PCs or to 
clusters of GPIB instruments. 
An optional printer port is avail- 
able for low-cost dot matrix out- 
put. 


For further information con- 
tact Tektronix Australia P/L, 80 
Waterloo Rd, North Ryde 2113 
NSW. (02)888 7066. 


High dielectric 
strength miniature 
relays. 


otter & Brumfield (USA) 

have released the T84 series 
relays, which are a general pur- 
pose type designed specifically 
for telecommunications appli- 
cations. 


The dielectric strength bet- 


ween open contacts is 1000. 


Vrms and meets 1500 V FCC 
part 68 surge test. The T84 
relays have a DIP terminal con- 
figuration which allows direct 
PC mounting or plugging into a 
28 pin IC socket. 

Standard or sensitive type 
coils are available in DC vol- 
tages from 3 to 48 volts. The 
standard type coils are availa- 
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ble in either single coil non- 
latching or dual coil latching; 
the sensitive type coils are 
available either as single coil 
non-latching, single coil latch- 
ing, or dual coil latching. 


For further information con- 
tact Tecnico Electronics, 11 
Waltham St, Artarmon 2064 
NSW. (02)439 2200. 


Capture those 
circuits with ESP 


P arameters has _ recently 
aquired a new agency for a 
product known as ESP. It is des- 
cribed an intelligent circuit de- 
sign capture tool; it comes from 
the UK and comprises a program 
that runs on an IBM PC/AT or 
equivalent. 

A mouse or a puck is used for 
drawing and the software offers 
full colour and zoom capabilities. 

Unlimited levels of hierarchy, 
automatic symbol status check, 
text location and the ability to 
handle multiple sheet schematics 
are just a few of its’ key features. 

It interfaces to most popular 
simulators and routers and could 
be integrated into an OEM prod- 
uct as the source code is avail- 
able. Contact Parameters Pty 
Ltd, P.O. Box 261, North Ryde 
2113 NSW. (02)888 8777. 


Philips moves 


hilips Components has 

moved its Victorian office to 
23 Lakeside Dr, Tally Ho Tech- 
nology Park, at Burwood East, 
3151 Vic. General phone inquir- 
ies on (03)235 3677/66, and sales 
to (03)235 3680/1. 
_ Philips said it moved to give 
better customer services from the 
heart of the electronics industry 
in Victoria. 

Technico Electronics’ Mel- 
bourne office has also moved to 
the same address, with the postal 
address P.O. Bag 30, Mt Waver- 
ley, 3149 Vic. Phones — 
(03)235 3685/6; Fax: 
(03)235 3688. 


Stewart 
Catalogue update 


tewart Electronics of Mel- 

bourne now have available 
update No.3 to their catalogue. 
This update covers the com- 
plete range of Amidon fer- 
romagnetic materials and 
J.W.Miller inductors for power 
and EMI suppression applica- 
tions as well as types for RF and 
IF use. 


Copies of Update 3 are availa- 
ble on request from Stewart 
Electronics, PO Box 281, Oak- 
leigh 3166 Vic. (03)543 7238 


Mylar capacitor 
alternative 


ood frequency characteris- 

tics, low loss, low distor- 
tion and no piezoelectric effect 
are some of the features claimed 
by IRH components’ new 
DD400 series of capacitors. 


Suggested as an ideal replace- 
ment for polyester film 
capacitors in audio amplifier 
and similar equipment, the 
capacitors are available in 0.001 
to 0.1 uF (that’s 1n to 100n for 
the cogniscenti)on lead tape 
and ammo box for auto-insertion. 

The DD400 series is a stron- 
tium titanate semiconductor 
capacitor of the boundary layer 
type, resulting in more compact 
size than conventional types, 
thus saving valuable pc board 
space. 


The new capacitor uses paste 
printed and baked aluminium 
electrodes rather than the more 
usual silver, enhancing reliabil- 
ity by eliminating migration 
problems. 


The distributors, IRH Compo- 
nents, can be contacted on 
Sydney (02)648 5455, Mel- 
bourne (03)484 5021 or Perth 
(09)325 9333. 


Micron resolution 
plotters 


| isc Australia has 
announced the release of 
their GRX series of AO and A1 
plotters, which boast a plotting 
resolution of 1.56 microns 
(0.00156 mm). 


This accuracy is finer than the 
tip of any pen (by a long shot!), 
and should allow the drafting of 
a wide range of drawing with 
amazing accuracy. 

The paper is held in position 
not only with the conventional 
etched track and grip wheel, but 
also by a series of vacuum suc- 
tion grips, which minimise the 
tendency for the paper to billow 
and slip at high speeds. 

The GRX series of plotters 
operate at 60 cm/sec, are HPGL 
II language compatible, and 
have both serial and parallel 
input ports. 18 kbytes of buffer 
memory is standard, and can be 
upgraded to one megabyte of 
buffer RAM. 


Interface configuration 
characteristics can be selected 
through  front-panel touch 
switches, rather than by inter- 
nal DIP switches. The units 
carry eight self-capping pens, 
and feature ‘“‘soft-pen landing” 
to reduce noise. 


Contact your local Roland 
dealer for more information. 
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“Reading” your oscilloscope 


Roger Harrison Part 1 


An oscilloscope front panel presents a 
profusion of controls, the operation of 
which, and the resulting display, often 
brings confusion. Here’s a basic guide to 
what your instrument is trying to tell you. 


AN OSCILLOSCOPE is undoubtedly one of the handiest instru- 
ments ever devised for electronic measurement and testing. It’s 
a voltmeter, a signal tracer, an analyser and a frequency/ period 
‘“measurer” all wrapped up in one convenient box. 

To understand what the instrument is ‘“‘telling’ you when 
you've hooked up the probe or probes to a circuit you’re inves- 
tigating, you need to interpret not only the display on the 
screen but the control settings as well. So, let us first recap a 
few fundamentals of what an oscilloscope is all about. INTENSITY 


The displ ¢ : The display system of your CRO 
ahi Mick ait comprises the cathode ray tube 


(CRT) and its controls. To “draw” 
the graph of a signal being 
measured, the signal is applied to 
the vertical section, which supplies 
the Y axis, while the horizontal 


CENTRE | naan et lee a — . 
GRATICULE Le: Case 
Ae LINES whether the trace is off or on, and 


its brightness when on. 





The diagram at right shows the main sections or “blocks” of an 
oscilloscope; in this instance, it’s a single-trace instrument, but 
multi-channel instruments simply have more of the same, and 
for this exercise, the same basic concepts apply. The oscillo- 









scope draws a graph — a two dimensional representation - of 
the signal you apply to the vertical, or Y, input against time; the 
horizontal section providing the “‘timebase’”» — how often the 
spot is swept across the screen from left to right, the X axis. 
There is also a ‘‘Z’’ axis, which determines whether the spot on 
the cathode ray tube (CRT) screen is off or on, and its brightness 
when on. 

Of primary importance in an oscilloscope’s display system is 
the graticule, the grid of lines placed across the CRT’s faceplate. 
This provides your primary reference when interpreting the 
display in either a quantitative or qualitative way. The graticule 
may be on the inside surface of the CRT, on the same plane as 
the trace drawn by the electron beam, or scored on a piece of 
transparent plastic placed over the CRT face on the outside. 

A CRT with the graticule on the inside face eliminates paral- 
lax error when reading the display. Parallax error arises in this 
instance because the trace and the graticule are on different 
planes. If you view the display from an angle slightly off the di- 
rect line of sight, the trace will appear in a slightly different 
position. 

Though different sized CRTs are found on different model os- 
cilloscopes, the graticules are usually laid out in an 8 x 10 pat- 
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MAJOR tern. each of the eight vertical and ten horizontal lines denote 
DIN ISIONS major divisions of the screen, and these correspond to labelling 
RISE TIME The 
graticule on your CRC display provides the basic reference 
MEASUREM ENT marks for reading the displayed waveform and taking 
MARKS AND LABELS measurements. 
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on the vertical and horizontal section controls which are cali- 
brated in volts/div or seconds/div, respectively. The graticule 
may actually be ruled at centimetre intervals, and the controls 
calibrated in volts/cm or seconds/cm. 

The “tick” marks on the centre graticule lines represent minor 
divisions, or subdivisions, of the screen. Some oscilloscopes also 
include marks to enable waveform rise time measurements, 
which are made at the 10% and 90% amplitude points, the 0% 
and 100% points being denoted by dotted or dashed horizontal 
rules. 

These are all your basic reference marks when reading meas- 
urements from your CRO display. 


Vertical and horizontal parameters 


Assuming you know how to obtain a stable, usable display — 
from reading your instrument’s handbook or perhaps Using the 
Modern Oscilloscope, by Roger Harrison and George Smith in 
the July 1985 issue of AEM, let us look at the role of the Y and X 
axis controls of primary importance. 

Both the vertical and horizontal sections will have position 
controls. These are used to place the trace where you require it 
in relation to the graticule. When taking measurements or mak- 
ing comparisons, these two controls are first on your list in the 
setting up procedure. 

Apart from the position knob, there are two other vertical 
controls of importance in taking measurements with a CRO: the 
sensitivity switch (may be designated as amplitude/div or 
volts/div, etc) and the variable sensitivity control (may be 
marked CAL. at maximum rotation). The sensitivity switch con- 
trols an attenuator in the Y section amplifier so that you can dis- 
play a wide range of signal levels, ranging from millivolts to 
volts. Typically, it will provide steps of 1:2:5 ranging from, say, 
1mV at minimum to 5V at maximum (imV, 2mV, 5mV, 
10 mV, 20 mV, etc). 

So, for example, when set on 20 mV, each major vertical div- 
ision of the graticule represents an amplitude of 20 mV on any 
trace displayed. Thus, your CRT display is calibrated at 20 mV 
per division. Your vertical sensitivity control sets a scale factor 
for the display. Set to 1 mV/div, the entire screen can show 
8 mV, or set to 5 V/div, it can show 40 V. 

Two things can alter this scale factor: the probe you use, and 
the “vertical magnification”’ control, if your instrument has one. 
Using a ‘‘ x 10” probe changes the vertical scale factor by 10. If 
your vertical sensitivity control is set to 20 mV/div and you're 
using a x 10 probe, the vertical scale on your CRO’s graticule is 
actually 200 mV/div and the whole screen can show 1.6 V 
(1600 mV), rather than 160 mV. 

The variable sensitivity control is used when making pulse 
rise time measurements, but we'll get to that a little further on. 
It is also useful for making amplitude comparisons between sig- 
nals or when adjusting a circuit. The display is uncalibrated 
when this control is in use and, for this reason, when ever you 
make actual amplitude measurements, it must be set to the CAL 
position (usually fully clockwise). 

Some CROs have a vertical magnification switch that pro- 
vides extra gain of ten times. This increases the vertical sensi- 
tivity scale factor by 10, so that if set to 20 mV/div, to take a fa- 
miliar example, the graticule shows 2 mV/div and the whole 
screen 16 mV. Note that this will generally reduce the vertical 
section bandwidth by a substantial factor — often to a quarter 
or a fifth of the specified bandwidth. However, this may be use- 
fully applied to reduce high frequency noise when taking read- 
ings on low frequency signals. 

The main horizontal, or timebase, control is marked 
‘‘sec/div’”’ or perhaps “‘time/div’’. This control sets the horizon- 
tal scale factor, just as the vertical sensitivity sets the vertical 
scale factor. The range covered will depend on the bandwidth 
of the vertical section, but for typical low-cost CROs with a 
20 MHz or 50 MHz bandwidth, this may be from 0.05 us/div to 
0.5 s/div, in 1:2:5 steps (viz: 1 ms, 2 ms, 5 ms, 10 ms, 20 ms, etc). 
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So, if set to 0.1 s (100 ms), the trace will sweep one major div- 
ision of the graticule every tenth of a second, taking one second 
to sweep the width of the screen. 

Besides the calibrated speeds, you can change any sweep 
speed by adjusting the variable sweep knob (sometimes marked 
CAL). This will slow the sweep speed by a factor of up to two or 
three, and the graticule divisions will not mean anything as set 
by the timebase switch. This control is useful when making 
comparison measurements and pulse mark/space ratio meas- 
urements, etc. We'll come to that later. 

The timebase scale factor may also be changed by a “hori- 
zontal magnification’’ switch. This will, in general, provide a 
sweep speed magnification of 10 times, so that if the fastest 
sweep speed is 0.05 us/div (50 ns/div), this will become a very 
fast five nanoseconds per division. Such a feature is useful for 
examining high speed signals or details in a signal that are close 
together. It is especially helpful in digital signal timing. 


Bandwidth, probes and errors 


The bandwidth specification of an oscilloscope’s vertical chan- 
nel, or channels, is based on the instrument's ability to repro- 
duce sine waves. It is one of the prime specifications of any os- 
cilloscope. Hence, you will see CROs advertised as a ‘20 MHz”’ 
instrument, or a 100 MHz instrument, etc. 

The high frequency limit is the frequency at which a sine 
wave is reduced to 0.707 of the amplitude shown at lower fre- 
quencies, the -3 dB point. A CRO with a ‘50 MHz” bandwidth, 
having its vertical sensitivity set at 0.2 V/div, will display a1 V 
amplitude 50 MHz sine wave over about 3% divisions instead of 
five divisions. > 





’s the standard features 
hat make Kikusui CRO's 
xceptional. 

he NEW COS-5000TM series 
ffers standard features, normally 
nly found on expensive, higher 
andwidth scopes. 

-onsider: 


r Bright and sharp signal 
traces with Automatic 
inear Focus. This eliminates the 

eed to readjust the focus during 
reasurements between timebases. 
ven in high intensity, there are no 
looming effects. 


‘p ‘Simultaneous’ trigger- 

ing of both CH1 and CH2. 
he VERT MODE displays both sig- 
als whether they are synchronised 
r not. An indispensable facility 
shen troubleshooting between 
orking and faulty boards. 


S000TM Series. 





Auto setting of the 
optimum triggering 
level. In AUTO TRIG LEVEL LOCK, 
a peak to peak detector locks onto 
and tracks the trigger signal. There 
is no need to reset the trigger level 
between measurements. 

The Manual Level Control provides 
superior triggering of complex 
waveforms or very low level signals. 


Stable viewing of 

complex waveforms. 
The VARIABLE HOLDOFF control 
allows the easy viewing of 
waveforms such as uP or video 
signals with multiple triggering 
edges, caused by different 
frequency and level components 


NO HOLDOFF WITH HOLDOFF 









Simultaneous display 

of original and mag- 
nified waveform. Kikusui's 
ALTERNATING SWEEP MODE 
allows both the original waveform 
and the selected magnified portion 
to be viewed simultaneously. 





ORIGINAL 
MAGNIFIED 





Advanced new design 
using energy saving 
circuitry. The newly developed 
Dynamic Bias Circuit [PAT PEND] 
automatically controls the power 
consumption of the unit. Another 
feature in Kikusui’s policy of 
continued innovation. 

















5020TM For more information call 
20MHz Emona at (02) 519-3933, 
2 86 Parramatta Road, 
Camperdown 2050. Or 
Imv/DIV write Emona Instruments, 

: P.O. Box K720, Haymarket, 
— 2000. FAX: (02) 550-1378. 
NO 
NO 
2.2kV 





EMONAG 


‘THE TECHNOLOGY HOUSE’ 





CH] 

TRIG‘CHI1 Features 5100TM SO6GOTM 5041TM £5021TM 

CH2 Bandwidth 1}OOMHz 60MHz 40MHz 2O0MHz 
Channels 3; 3 2 2 
Vertical 

CHI Sensitivity ImV/DIV. — ImV/DIV.—s ImV/DIV._—_sImV/DIV 
Max Sweep 

TRIG:CH2 Speed 2ns/DIV. —s Sns/DIV.—.20ns/DIV_—.20ns/DIV 

CH2 Delayed Sweep YES YES YES Yes 
Trigger Modes CH1, CH2, VERT MODE, LINE, EXTERNAL. 

enh Alt. Sweep YES YES NO NO 
Delay Line YES YES YES NO 

TRIG: A BE SON RIE RIE A FNL IES TEN ON DST ROT 
Accel. Voltage 18kV 12kV 12kV 2.2kV 

er MODE Warranty 2 YEAR WARRANTY ON PARTS AND LABOUR 
Probes 2 QUALITY SWITCHABLE PROBES INCLUDED 


15-MHz 

Square wave on a 
35 MHz 
Oscilloscope 


15-MHz 

Square wave on a 
50 MHz 
Oscilloscope 





Showing how the bandwidth of an oscilloscope can affect the 
appearance of a square wave signal, possibly affecting 
measurements and interpretation of the display. 


But not all signals examined are sine waves. Square waves 
have substantial high frequency content in their rising and fall- 
ing edges, and this will be attenuated as you approach the 
bandwidth limits of the instrument. In measuring the rise time 
of pulse or square wave signals (that is, the period it takes for 
the ‘‘leading”’ edge to reach 90% or full amplitude from the 10% 
level — explained more fully later), your oscilloscope’s 
bandwidth and rise time response are important, else errors will 
creep in. 

The frequency response of most oscilloscopes is designed 
with a constant that lets you relate the bandwidth and rise time 
of the instrument. This constant is 0.35, and you can relate a 
CRO’s bandwidth and rise time using this approximation: 


t. = 350/ bandwidth (MHz) 


which gives the rise time in nanoseconds. A typical 50 MHz 
CRO will have a 7 ns rise time. 

Rise time errors creep in as you approach the instrument’s 
rise time. The percentage error depends on the ratio of the CRO 
rise time to the signal rise time. With a ratio of 5:1, you only get 
a 2% error; with a ratio of 3:1 the error’s in excess of 10%. So, if 
you wani a rise time accuracy of 2% or better, a 50 MHz CRO, 
with a rise time of 7 ns, may only be used where the signal rise 
time does not exceed 35 ns. 

The probe you use may influence measurements, too. It can 
do this in two ways — by Joading the circuit to which it’s at- 
tached, and/or affecting the rise time (and of course, the 
bandwidth). Two probe configurations are commonly used: x 1 
and x10. The probe construction will necessarily exhibit resist- 
ance, capacitance and inductance, however small. For signal 
frequencies under five or 10 kHz, the most important loading 
component is resistance. To avoid circuit loading - that is, 
shunting a significant portion of signal current through the 
probe such that the circuit’s own impedance causes a drop in 
signal voltage at the probe tip — the probe resistance must be 
more than 10 times, and preferably 100 times, the expected cir- 
cuit impedance. A x1 probe will have. the same input resist- 
ance as the Y-input specification, generally 1 MQ, so may be 
used where the circuit has an impedance under 100 Ohms. For 
circuits having an impedance in the range 100k to 1M, a x10 
probe having a 10 MQ impedance is called for. 
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OF Os 100 
FREQUENCY (MiHtZ) 


Probe impedance decreases with frequency, as shown here; a 
plot of a x1 probe’s resistance wis and reactance (X) versus 
frequency. 


When making measurements on circuits where high frequen- 
cies are involved, the probe inductance and capacitance be- 
come important. You can’t help adding capacitance when mak- 
ing a measurement, but to keep it down, use a x 10 or other at- 
tenuator probe because of the length of screened cable em- 
ployed on a x1 probe it will add the most capacitance. Such 
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Percent Increase r Rise Time 





Ratio of Rise Times 


How rise time measurement errors are affected by the ratio of 
CRO rise time to signal rise time. 


More MHz for your money — 








5502-20MHz 


including 
probes 








Made to our specifications 
for higher performance, lower price 


Our experience with oscilloscopes goes back 25 years. 
We've put this experience to good use, specifying our 
own range of oscilloscopes — so you can be sure youre getting 
the specifications you need at a down-to-earth price. 
_ As you can see from our specification chart, we've 
concentrated on meaningful performance benefits. And we've 













5502 — Unbeatable value ina 
20MHz CRO 


20MHz dual trace 

ImV to 5 V/div 

Signal delay line 
Channel | signal output 
Variable hold-off 
Sweep magnification 


skipped the gimmicks that do little more than push the hee ai 
pr ice up. 150mm rectangular CRT 


Illuminated inner-face graticule 
$795 including probes tax exempt 


You'll also be glad to see that everything is included in 
the price — and that means the often elusive probes as well! 
As with all Parameters products, these top-grade 
oscilloscopes are backed by our famous, non-nonsense 12- 
month warranty. 





5504-40MHz for a 20MHz price 


All the features of the 5502 with 40MHz 
bandwidth and delayed sweep. $1258 
including probes, tax exempt. 


5506-60MHz, 3 channel 


All the features of the 5502 with 60MHz 
bandwidth and delayed sweep. $1675 
including probes, tax exempt. 


Prices are recommended only and don’t include 
sales tax. 


Call us now. 
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PERFECTION IN MEASUREMENT 





JBA 216 


probes must be compensated to take into account their effect on 
square wave signals. Your instrument’s manual shows how this 
is done, using the internal calibration signal. 

The probe’s impedance decreases with increasing frequency 
and will load a circuit unless the circuit’s impedance is 10 to 100 
times Jower than the probe’s impedance. This is particularly ap- 
parent with x1 probes. 

Probe bandwidth may affect overall bandwidth unless certain 
requirements are met. Don’t assume that a 50 MHz probe and a 
50 MHz CRO will give you 50 MHz measurement capability, it 
won't. Overall bandwidth will drop to about 35 MHz, and rise 
time will be about 10 ns instead of 7 ns. The combined rise 
times of the probe and the CRO is given by the square root of 
the sum of the squares of the individual rise times. The probe 
bandwidth has to be at Jeast twice that of the oscilloscope, pref- 
erably more. Even a 100 MHz probe reduces the overall 
bandwidth of a 50 MHz CRO to 45 MHz and increases the over- 
all rise time from 7 ns to just over 7.8 ns. 


Remember, when measuring high frequency signals, the 
probe ground lead should be as short as possible. For really high 
speed instruments special probes are used. 


Basic reading rules 


There are two basic readings or measurements you can make 
with an oscilloscope: amplitude and time. Almost every other 
measurement is based on one of these two fundamental quanti- 
ties. Since a CRO is a voltage measuring device, signal voltage 
is shown as amplitude on the screen. 

In making either amplitude or time measurements, the prime 
rule is to use as much screen area as possible. The more screen 
area you use, the better the measurement resolution. Use the 
centre vertical graticule scale for amplitude measurements and 
the centre horizontal graticule scale for time measurements; 
each has more graduations and less estimation is required. 

When comparing two signals (using a dual-channel CRO) 
and measuring the difference(s), the same rules apply; use as 
much screen area as possible and line up the signals over the 
centre graticule scales to take readings. 


Peak Amplitude 
(Maximum) 
Amplitudes | 
ry 
Peak-to-Peak 
Peak-to-Peak Amplitude 
Amplitude Y 





Amplitude characteristics of a waveform are a measure of the 
signal’s displacement compared with an established reference. In 
some instances, the overall amplitude is of importance; e.g: the 
peak-to-peak amplitude. 


- Period Period 


O+ 
Oo + 


The period of a repetitive waveform is the time required for 
completion of one cycle, taken between points which are at the 
same place or position on successive cycles. 


When making measurements where there’s a dc component 
that’s part of the signal, the above rules also apply, but the zero 
reference is established as a convenient horizontal graticule 
line. 
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For periodic, or repetitive waveforms — such as your 
‘garden-variety’ sinewave or square waves etc, a period meas- 
urement is always made between two points which are at the 
same place or position on successive cycles. 

Voltage and time measurements using your oscilloscope are 
direct measurements; you can also calculate derived measure- 
ments from these direct measurements of a signal’s characteris- 
tics. For example, frequency is derived from the period meas- 
urement of a repetitive waveform; it is simply the reciprocal of 
period — 

frequency = 1/period. 


If the period is in seconds, the frequency will be in Hertz; if 
period is in milliseconds, frequency is in kilohertz; if period is 
in microseconds, frequency is in megahertz. Other derived 
measurements may be made also, particularly with regard to 
sine waves, which we’ll deal with right now. 


Reading your sines 


A sine wave is the simplest of waveforms encountered, and you 
can ‘read’ most of its characteristics using your oscilloscope, 
with the exception of distortion. The diagram here shows a 
sinewave and all its characteristics that may be determined us- 
ing a CRO. The peak and peak-to-peak voltages (amplitude), 
and the period, may be measured directly. The RMS value may 
be derived from the peak voltage value as 


RMS volts = 0.707 x peak volts. 


j=a—Per 10d 


«— Peak-To-Peak 
200 V 





The characteristics of a sine wave (assuming no dc component is 
present) you can measure using your oscilloscope. The RMS 
voitage value is a derived measurement. 


In measuring this signal, you would use a x 10 probe and the 
vertical sensitivity would be set on 5 V/div, giving an actual 
scale factor of 50 V/div on your graticule. Thus, the cycle dis- 
played would occupy four major divisions on the screen. For 
one cycle displayed across the screen, if this were a 50 Hz sig- 
nal, the timebase switch would be set on 2 ms/div, giving a 
period of 20 ms across the ten major graticule divisions. 


Sees 1 SECON: ee ie 


eae Period = 0.1438 
Period Frequency = 7 Hz 


The frequency of a sine wave may be derived, as shown here, by 
displaying a number of cycles across the screen. 


When deriving frequency from a period measurement, better 
accuracy is obtained by displaying a number of cycles on 
screen and measuring the overall period. The example here 
shows seven cycles of a sine wave; the frequency is thus seven 
times the reciprocal of the total period. Here, the total period is 
one second, so the frequency is seven Hertz. Display ten cycles 
and the frequency would be ten times the reciprocal of the total 
period — a convenient method to remember. & 


We gratefully acknowledge the assistance of Tektronix Australia 
for supplying material used in the preparation of this feature. 





{he 20th Edition of the Australian Electronics 
directory (Australia’s only true directory to who's 
vho in the electronics industry) has had many 
housands of company information changes 
since last year including:— agencies and over- 
seas principals represented, address, tele- 
yhone, fax etc., along with management sales 
ind technical staff. 


‘here are also 124 additional product headings, 
ncluding 2 new charts on SURFACE MOUNT 
“ECHNOLOGY. The 5 major product 
‘ategories covered in this unique directory are: 
> Electronic Components e Construction 
Viaterials « Measurement & Test Equipment 
2 Systems and Sub-Systems e Services. 


* Nearly 700 Australian Companies, giving their 
head office, branch and distributor locations plus 
a listing of key personnel. These companies 
represent approximately 2000 world-wide 
manufacturers in the electronics industry. 


* Over 2300 product categories specific to the 
electronics industry. 


* More than 5200 Principal and Trade Name cross 
references. 


* Easy-to-use format with 97 computer generated 
Charts which break product areas into detailed 
sub-groups and identify the Australian suppliers 
for each one. 


* Used as an Index to Technical Indexes’ Elec- 
tronics Data System which contains over 195,000 
pages of technical product data on microfiche. 


The Australian Electronics Directory is priced 
at $83.00 (including delivery within Australia). 
To obtain your copy, complete and return the 
coupon below or contact our nearest Sales 
Office. 


Australian Electronics Directory 1988-89 Edition 


PLEASE SEND ME...................... COPIES AT $83.00 EACH 
(including delivery within Australia) 


| ENCLOSE MY 
CHEQUE/MONEY ORDER FOR 6........... ec eeeeeeeee 


Zz Please Charge me — my Order No. is................008. 
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PUR  ivcaec hide vat ted dontnts ion oan iiect sions soos sy cab caval vin}ipleiaiaveavotbnGaeel 
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IRD BIRTHDAY CONTEST No.1. 








Win this Philips microprocessor-controlled CRO, model PM3055 — it started 
life as a 50 MHz CRO, but now features a bandwidth of 60 MHz! PLUS — it 
comes with two x10 100 MHz bandwidth probes! 


Here is a fantastic opportunity to own one of the most 
sophisticated dual-trace CROs available in its class. 
Engineer or enthusiast — this is a truly great instrument 
that will give satisfaction for many years. We thought 
the PM3055 was such a great instrument after we'd 
reviewed it last year, we got one for use here at the 
magazine! 

You might remember we gave away a PM3055 as a 
prize in our 1st Birthday Contest series in 1986! Missed 
your chance then? Well, have another go! 
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The PM3055 does away with the conventional rotary 
switches used on most CROs to select ranges and func- 
tions. Instead, selection is by up/down rocker controls 
and multi-function “softkeys”, greatly reducing the 
number of front-panel controls required. And you 
“read” the front panel like a book — left to right, top to 
bottom. It’s a natural! Indication of the ranges selected, 
and the status of the various controls is made on a large 
LCD panel next to the CRT. 

The microprocessor-controlled “Autoset” function is 


a considerable time-saver in a wide range of applica- 
tions. This automatically optimises settings for trace 
amplitude, plus timebase speed and triggering, to 
bring any connected signal in range and provide a usa- 
ble display without the need to laboriously adjust man- 
ual settings. 

The 8 x 10 cm CRT features a parallex-free graticule 
with variable illumination. Vertical sensitivity is 
adjustable over the range 2 mV — 10 V per division. 
Timebase speeds range from an impressive 50 ns right 
down to 0.5 seconds. The PM8936/09 10:1 probe set is 
supplied with this superb instrument. Input sensitiv- 
ity of the probes is selected automatically and shown 
on the LCD display when they are plugged in. And the 
probes feature a bandwidth of 100 MHz! 

The injection moulded chassis makes this CRO a 
very sturdy instrument, and service and repair is 
greatly facilitated by the modular component 
assemblies. 


CONTESTS CLOSE 31 OCT. 1988 


Prize kindly donated by Philips Scientific & Indust- 
rial, PO Box 119, North Ryde 2113 NSW. 





1) Prior to the 1930s, cathode ray tubes contained a 
small proportion of a rare gas. Which gas? 


SLO Os pi a Oa eRe B16 He Ke see Otte Be. 6 Te. 16. 6 Oe e168 Ob. (0176 SCO Dee O1.e7 "eS “Or. @ 


2) Philips Scientific & Industrial recently moved, what 
was their old address? 


O* 6 ee OR ele 16S oO 8 Ce CO 8. Ge es 6 Le Ow 6 Oe en O «64: 8) Ce Oe. ¢- ere 4), 6p aVe we 


3) When using the Philips PM3055 oscilloscope, hitting 
the ‘Autoset’ button will optimise the setting for trace 
amplitude, timebase speed and triggering. What colour 
is this magic button? 


OO GO CVO Oe Og Re RNS Bus OG ROO Hehe 6) OO LU 8 6 U we Oe Be 8 8. ON e ee eS 68 ate, 8 28.4). 47S 


In 25 words, or less — why do want this prize? 


I have read the rules of the contest and agree to abide by 
their conditions. 


Signature: 
Name: 
Address: 
P/Code: 
Phone: (___) 
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AEM Product Review 


Big brother, or little brother, 





Jamye Harrison 


may be watching you! 


The Philips organisation recently released a video 
observation system and over the last two months AEM had 
the pleasure of reviewing the product. 


I MUST CONFESS I have not had a lot of 
experience with video security systems in 
the past, so looking at the Philips Obser- 
vation System was a totally new experi- 
ence for me, and | guess that would also 
apply to many readers, too. However, 
upon unwrapping the equipment, what 
did present itself it was a clearly set out, 
easy to set-up and simple to use security 
or observation system; and those attri- 
butes are not usually immediately appar- 
ent with many products. 


A description 


So what’s in the box? The complete sys- 
tem comes in a surprisingly small box 
containing a 12-inch monochrome (B&W) 
video monitor, video camera, special 
mounting bracket, three wall plugs, three 
screws, 10 metres of coaxial cable, and 
two RCA connectors for usE on an addi- 


tional length of coaxial cable if you need 
it. This is the ‘basic’ system. 

You can add up to three extra cameras 
and a number of slave monitors, as well 
as attach a video cassette recorder. 

The 12’’ monitor is surprisingly light 
and compact. It is your standard 
buff/grey/beige electronics equipment 
colour. Down on the bottom right hand 
corner of the front face of the monitor are 
seven pushbuttons. One of these controls 
the power on and off for the whole sys- 
tem, including the camera, another selects 
play-back from an external VCR, while 
the other five switches allow you to select 
either manual or automatic cycling of the 
four possible cameras connected to the 
system. If more than one camera is in use 
the system can automatically cycle the 
display at an adjustable rate to cover a 
wide range of areas. 





Alternatively, you can leave the display 
showing the view from, say, camera 1 and 
only occasionally manually switch to the 
view from cameras 2, 3 or 4. 

On the rear of the monitor are the four 
connectors for the security cameras, a po- 
tentiometer to adjust the rate of cycling 
the different cameras in the ‘automatic 
mode’, separate RCA connectors for ex- 
ternal input and output of both the video 
and audio signals (useful for connecting a 
VCR), a switch to select either VHF Chan- 
nel 3 or 4 on the video output, a 12 Vdc 
output and the traditional vertical hold 
adjustment. s 

The cycling rate between cameras in 
the automatic mode may be adjusted to 
display the output of each camera for just 
four seconds or up to sixty seconds. 


Setting up 


Setting the system up is simplicity itself. 
As long as you feel confident about wield- 
ing a drill and operating a screwdriver 
you will have no problems. 

We mounted the camera on a rendered 
brick wall in our entrance stairwell. This 





SYSTEM TECHNICAL DETAILS 





CAMERA Ambient Mains voltage SLAVE MONITOR 
Pick-up tube 2/3” Vidicon (20PE14 or temperature -20... +45°C (operating) and frequency 220 V (+ 10%, 50 Hz (UK: 240 V) Picture tube 
equivalent ~25... +70°C (storage) External supply Type 12” high-resolution picture tube 
Scanningsystem CCIR625 lines, interlaced Humidity Tropicalized 20-95% RH voltage l2VDC with anti-reflection screen 
VHF outputsignal VHF-1 channels 3or 4, (operating); 99% RH (storage) Power consump- Deflection 90° ee 
switchable by anexternalswitch Dimensions 228 x 114x64mm (incl. lens) tion AC, max. 31 W (including cameras) 
Iumination range approx. 3 lux - 30,000 lux Weight Approx. 650g Power consump- Monitor Input Signals 
(controlledautomatically by tion DC, max. 12 W (including carneras) 1. Cinch plug 
electronics) Max. camera : (video) Composite video signal with 
Lens mount C-mount SYSTEM MONITOR cable length More than 100m, depending negative synchronization 
‘Image format llmm@ Transmission - mainly on DC resistance of (1V+0.5Vpp); 
Lens 16mm f1.6, focusing range | m to system B/W CCIR fixed channel (Ch 3 or 4) coaxial cable impedance 75 ohm 
Field of view 38° for each input Camera supply 2. Cinch plug 
Filter thread M38.5 x 0.5mm (camera Picture tube 90°, 12"/31 cm, Quickstart input 75 ohm coax., 4x PL socket (audio) Audio signal (100 mV - 2 Veff.); 
supplied withoutfilter) Automatic Sound output 0.7 watt music power impedance 10 kohm 
Tripod mount 1/4” (Whitworth) thread functions Line synchronization, black Loudspeaker 3” diameter Video bandwidth > 5 MHz 
Connection socket level stabilization, beam Controls On/off/volume, brightness, Linefrequency 15625Hz+600Hz 
and cable 75 ohm coaxial, Euro type current limiter, AGC, stabilized contrast, vertical hold, time Rasterfrequency 80/60 Hz 
Input voltage 12 V DC (from system monitor via power supply with short-circuit constant for sequentialautomatic  Soundoutput 0.3 W - 8% distortion 
75 ohm coax.) protection for camera camera switching (variable Mains voltage 220 V AC/+ 10% 
Stand-by voltage 4VDC(fromsystem monitor via Semi-automatic from 4 to 60s) (or 240 V AC/+ 10% for UK) 
75ohm coax.) function Frame synchronization (vertical External Power 
Power hold connections Audio/video input and output; consumption 30W 
consumption 2.4 watt (200 mA) Cameraselection Directaccess to 4 cameras or RCAcinch sockets for VCR Dimensions 
Power sequential automatic mode with VCRadapted Yes, incl. VCR playback switch (WxDxH) 308 x 303 x 280 mm 
consumption, adjustable delay time Weight 6.5kg Weight 6kg 
‘stand-by’ 0.4 watt (100 mA) Maximum ambient Dimensions 
Audio Built-in electret microphone temperature 45°C (WxHx D) 34.5x 30.2 x 30.0cm 
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At top is shown the basic system; camera, camera mount, 12” monitor and 10 m of coaxial 
cable. At lower left is shown a slave monitor and right, the weather-proof cover for 
protecting the camera outdoors. 


yosed only one problem which I will dis- 
cuss later. 

After determining where to place the 
camera we attacked the wall with a drill, 
oring three holes in the wall correspond- 
ng to the triangular arrangement of the 
ioles in the mounting bracket. Then we 
attached the camera to the mounting 
oracket, as it was easier to attach it while 
t wasn’t up high, out of reach. Following 
his we hammered the three wall plugs 
supplied into the holes and attached the 
nounting bracket to the wall with the 
hhree matching screws, also supplied. (As 
you have probably guessed by now, 
2verything except the tools is supplied). 
[he camera mount has a very flexible ar- 
‘angement for adjusting the camera 
ingle, set with a simple hand control 
cnob (visible in the picture here). 

The length of coax we then plugged 


into the rear of the camera and clamped 
along the required length of cornice until 
it reach our first floor landing. From this 
point it was a simple matter of running 
the cable under the edge of the carpet, 
around to where we wanted the monitor. 
We then plugged the other end of the 
cable into the rear of the monitor. The 
camera obtains its power (12 Vdc) from 
the monitor, via the coax, so just plugging 
it in supplies its power. 

It is worth noting at this point that the 
length of cable supplied, 10 m, is quite 
enough for most applications, although if 
we had needed to we could have used the 
two extra RCA connectors supplied and 
run a length of coax up to 100 m long; 
which I am sure is more than enough for 
most people’s needs. 

The final stage of the setting up is the 
most difficult. On the rear of the monitor 


is mounted a power cord which needs to 
be plugged into a power point and the 
monitor turned on. Voila! An operating 
video observation system. It took half an 
hour to decide where to put and about the 
same time to install! 

The documentation supplied with the 
system is simple, straightforward and 
clearly set out. Like other Philips products 
we've reviewed or used, Philips do well 
with their documentation. 


In operation 


So, what’s to comment about the oper- 
ation of a black and white security sys- 
tem? Not Much? 

On the contrary, the Philips system has 
a lot going for it, apart from its simple set- 
ting up procedure. The camera has auto- 
matic aperture control, adjusting itself to 
different light levels from 3 to 30 000 lux. 
This feature is useful when the camera is 
mounted where the light level is gov- 
emed by the time of day (such as our 
stairwell). The camera will compensate as 
the light level changes, giving you a clear, 
crisp picture in most light conditions. 

However, you are cautioned against 
placing the system where it would ‘see’ 
very high light levels or get direct sun- 
light as this damages the 74”’ vidicon tube 
after a period of time. In the position we 
mounted the camera reviewed, it looks di- 
rectly along a short hallway to the outside 
entrance door, which is largely glass. This 
door faces west and there are times in the 
late afternoon when the Sun shines di- 
rectly through. Some repositioning was 
necessary. A little research will save you 
facing the same problem. 

To give you some idea how bright 3 lux 
is, the light level in a ‘normal-sized’ room 
with a 40 W reading lamp turned on 
might be 10 lux. Thus the light level in 
say, a very dim hallway, is roughly three 
to five lux. Most domestic video cameras 
will successfully film in light levels of 
only about 7-10 lux (albeit, you get a 
“muddy” picture). 

Another desirable feature of the sys- 
tem, which we have not seen in similar 
systems, is the camera’s in-built con- 
densor microphone, which provides for 
very sensitive audio monitoring of the 
goings-on in the vicinity of the camera. 

Our offices are located above a real es- 
tate agent, and when we have the camera 
system switched on we're able to hear 
normal conversations being held in any of 
the rooms below us, 8-10 metres from the 
camera! Not bad. 


Applications 


The Philips Observation System lends it- 
self to a host of applications, mundane or 
unique. As it retails for $1135 including. 
tax, it is a small investment whether con- 
sidered for domestic use, in a business or 
perhaps an education establishment such 

®@ to page 60. > 
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Using the 555 








and its dual, the 556 


Roger Harrison 


The best way to learn most practical things 
is by doing. Now you can try out a few 
circuits, get to know the “‘tricks” of using the 
555 and maybe make a few practical 
projects at the same time. 


IT IS VERY EASY indeed to “‘lash-up”’ 555 circuits on a piece of 
perforated phenolic construction board (‘‘perf-board’’) or one of 
those “prototype breadboards’’. So, for those readers unfamiliar 


with the practise of lash-ups, our first circuit this month is - 


something guaranteed to work, unless you do something funda- 
mentally wrong, shown in both circuit form and in “mechanical 
schematic” form. Build this and you'll be able to move on to the 
circuits following with the confidence that you'll be able to get 
them going. For those already experienced at lashups — read 
on, we’ve plenty to occupy you here! 


Morse practice oscillator 


A quick scan of the circuit in Figure 6 here, and then back to Fig- 
ure 4 (Part 1) will show you this is just a practical application of 
the 555 as an oscillator. Here, a speaker is added to provide aud- 
ible output and the Morse key turns the oscillator on and off by 
switching the timing resistor-capacitor circuit to the power sup- 
ply. The value you choose for C1 will set the pitch of the oscil- 
lator. A value of 100n (0.1) will give a pitch very close to 500 
Hz, or 82n will put it close to 600 Hz. 
You can work this out using the equation given in Part 1. 


MORSE KEY 


Figure 6. A Morse practice oscillator. This will get you started. 
“Lash-up” the circuit, as shown, on perf-board, prototype 
breadboard, or even with all the bits hanging in space. It’s simple, 
it works every time, and you can fiddle with the values to see what 
effect they have. 
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Practical Techniques in Electronics 








Part 2 


f 1.44/(R1 + 2R2)C1 


As R1 and R2 are both 10 kQ 
f = 1.44/(30000 x 100 x 10°) 
= 1.44 x 10°/3 
Thus,f = 1440/3, which is 480 Hz! 


An ordinary “‘greencap”’ or other metallised polyester capacitor 
is ideal for C1. You may use any sort of low impedance loud- 
speaker. It doesn’t have to have an 8 Q voice coil, a4 Q or 16 Q 
type will do equally well. Likewise, size doesn’t matter either. 
In fact, the larger diameter speakers you'll find more sensitive, 
with louder results! 

Increasing the value of R3 will reduce the loudness of the 
sound from the speaker, reducing it will increase the output. 
Don’t drop the value below about 15 Ohms, though. The circuit 
may be powered from a power supply or a battery — 4.5, 6 or 
9 volts. If you use a power supply, ensure the voltage does not 
go above about 15 volts. At higher voltages, increase the value 
of R3; 56 or 100 Q will do. If you use a plugpack dc supply, you 
may need to connect a 470-1000 uF electrolytic capacitor across 
the supply inputs to eliminate hum. 


A simple timer 


Now we're ready to tackle a few simple timers. Often, you'll 
need to drive a relay, but there’s a trick to it, to protect the 555 
from the inductive ‘“‘kick-back”’ of the relay coil when the cur- 
rent is turned off. Figure 7 shows how to drive a relay from the 
555’s output. Firstly, diode D2 absorbs the relay’s turn-off kick- 
back voltage, which will be negative-going. Secondly, diode D1 
counteracts the small residual voltage that appears at pin 3 of 


MORSE KEY 


MORSE CODE PRACTICE 
OSCILLATOR 


Figure 7. How to drive a relay from the 555’s output. D1 
counteracts the 555’s ‘off’ voltage while D2 absorbs the relay 
turn-off kick-back voltage. 


the 555 when it’s ‘off’ or ‘low’. Now you know why the output 
waveforms in Figures 2 and 4 showed the output voltage not 
quite reaching zero volts. 

Any suitable silicon diode with a forward current rating of 
50-100 mA or more will suffice; 1N914s, 1N4148s, 1N4002s etc 
are all common and ideal for the job. As for the relay itself, it’s 
advisable to use small, sensitive relays with a 250-400 coil 
that don’t require too high a pull-in current. Fortunately, many 
suitable relays are widely available. 

Figure 8 gives the circuit of a simple variable timer. The 1M 
potentiometer sets the required period. Maximum period is 
close to 15 seconds. The 47k resistor sets the minimum period to 
about half a second. The ‘reset’ and ‘start’ buttons are 
momentary-action pushbuttons. 

Pushing the ‘start’ button will trigger the 555, turning the re- 
lay on. It will turn off some time later depending on the setting 
of the potentiometer. At any time while the relay is operated, 
you may reset the 555 by momentarily pushing the ‘reset’ but- 
ton, cutting short the timing period. Note that the ‘reset’ pin (4) 
is held at a positive potential by the 10k resistor to the supply 
rail. When the reset button is pressed, pin 4 is pulled to zero 
volts, resetting the internal flip-flop. 

The maximum period may be extended to beyond 150 sec- 
onds by increasing the 10u timing capacitor to 100 uF. Exactly 
what it will be depends on the tolerance of this capacitor. Elec- 
trolytic tolerances are pretty broad. You can calibrate the 1M 
potentiometer with a stop watch. 


Figure 8. A simple timer. You can use the relay to switch another 
circuit, on or off as required. 








For an interesting little experiment, you can see how the 555 
operates and verify the graph in Figure 2 of Part 1 showing the 
charging of C1 in relation to the output timing period. For this, 
you need a high input impedance multimeter — it should have 
a 2M input impedance or greater. An analogue meter is best, 
say a FET-input type, or a digital multimeter. 

Set the 1M potentiometer to get a timing period of two sec- 
onds or so. Connect the multimeter across the timing capacitor 
and then press the ‘start’ button. The relay will operate and the 
meter reading will quickly rise. As it rises further, its rate of rise 
noticeably slows down. If you’re using a 15 V rail, as shown in 
Figure 8, it slows down as it approaches within a few volts of 
10 V. When it reaches the vicinity of 10 V, the relay will drop 
out and the meter will quickly fall to zero. 


General purpose fimer 


A drawback with the simple timer, as mentioned, is the uncer- 
tainty of the maximum timing period as it’s dependent on the 
tolerance of the timing capacitor. You can over come this draw- 
back by means of a very simple, and rather elegant, little trick 
making use of one of the control pin of the 555. Figure 9 shows 
it. 


555 TRIMPOT | J 
CTRL 


Figure 9. How to set the maximum timing period using the control 
terminal, pin 5. It’s cunning, because the trimpot set the upper 
threshold point. 





The trimpot wiper applies a potential to the control pin (5) of 
the 555. This fixes the upper threshold voltage of the internal 
voltage divider and thus the trip voltage of Op-Amp 1 (see Fig- 
ure 1, Part 1). Thus, the 555 turns off exactly where you want it 
to, despite the fact that wide tolerance electrolytic capacitors 
are used. 

Applying what we've learned here, you can make a general — 
purpose timer with a presettable maximum period. Figure 10 is 
a practical general purpose timer with two decade ranges se- 
lectable by SW1. The shorter period covers from under a sec- 
ond to 10 seconds, the longer period covers from under 10 sec- 
onds to 100 seconds. Trimpot RV2 sets the maximum time of the 
shorter period, RV3 sets it for the longer period. Thus you can 
use the same calibration of RV1 for both ranges. 

Adjusting the timer is a little tedious, but patience helps. 
With power on, use your multimeter to set the voltage on the 
wipers of RV2 and RV3 to about 10 volts. Set SW11 for the longer 
period and RV1 back a little from maximum. Now, press the 
start button and, with a stop watch, time the period until the re- 
lay drops out. If it’s more than 100 seconds, adjust RV3 so as to 
decrease the voltage applied to pin 5 of the 555. If it’s less than 
100 seconds, go the other way. Once you've got that right, do 
not touch RV1. Switch SW1 to the shorter period, start the timer 
again and time the period. Adjust RV2 as you did RV3. 

So what do you use a timer like this for? Any sort of process 
timing; e.g: printed circuit resist exposure timing. 


Headlight delay timer 


You've no doubt had many occasions when, having parked and 
locked your car somewhere at night, maybe even in your own 
driveway, you'd liked to have seen where you're going, there 
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Figure 10. A general purpose timer. This features 
two overlapping decade ranges, one of 10s maximum 
period, the other of 100s. : 


being no natural or other illumination. That’s what a headlight 
delay timer is for. It will keep your headlights on for 30 seconds 
or a minute after you turn off the ignition. 

The circuit shown here in Figure 11 is just the thing for the 
job. Comparing it with Figures 8 and 10 you'll see some similar- 
ities. The 470k resistor and 100 capacitor give a period of about 
50 seconds. 

When you turn on the ignition, the relay’s coil receives cur- 
rent via the upper diode. This closes the relay contacts which 
then applies power to the 555. The 10n capacitor is held dis- 
charged via the 22k resistor. 

Now, when you have your headlights switched on, the mo- 
ment you turn off the ignition the current to RLA1 is turned off, 
but it will take some milliseconds before the coil’s field col- 
lapses and so the relay contacts remain closed momentarily. At 
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the same time, the 10n capacitor on pin 2 charges via the 22k re- 
sistor from 12 V and the 1k resistor to chassis. This applies a 
negative-going pulse to pin 2, triggering the 555. Pin 5 then sup- 
plies current to the relay coil which maintains the contacts 
closed and the second set of relay contacts maintains the cur- 
rent to the headlights. After 50 seconds, the 555 turns off, turn- 
ing off the relay and thus the headlights. 


More to come 


That should get you a little experience with the 555, particularly 
as a timer. In Part 3 we’ll have a look at some simple oscillator 
applications (we've already shown you the simplest one here!). 
Meanwhile, warm up the soldering iron, take out the “junk” 
box and tackle a few timers. & 
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Figure 11. A headlight delay timer. 





52 — Australian Electronics Monthly — Oct. 1988 


~ AUSTRALIA TELESCOPE, from page 15. 

as transferred to the Intergraph system which then generated PIN diode switches (imported), $220 000. 
number of views of the structure to find the one which was @ Huber & Suhner (Aust.), NSW. 

ost useful for all the final drawings. SNA contractors., $30 000. 


The most powerful processing system of its kind, designed 
d built wholly in Australia, CSIRO’s Intergraph system was © Hewlett Packard, NSW. 


ed for almost a year to design the correlator circuit boards. Test equipment, $200 000. 

: @ Intergraph Corporation, NSW. 
imming up Computer aided design facilities, $300 000. 
ere’s little doubt that this project, built at the comparatively @ Macdonald Wagner, NSW. 

v cost of $50 million, puts Australian radio astronomy once Consulting engineers, $2 Million. 

ain at the forefront of the science and places us in a unique @ MAA Pty. Ltd, NSW. 

sition in the worldwide scientific community. PIN diode switches (imported), $70 000. 
Radio Astronomy pioneer, Dr Grote Reber, was invited to the 

ening ceremony at Culgoora. His comment: “... elegant’, © MIL-COM Associates Inc., Vic. 


lich would seem to sum it up in a word. RF amplifiers (imported), 50 000. 
® Mitec Ltd., Qld. 


ical suppliers Microwave components, $60 000. 
lowing is a list of major Australian suppliers to the Australia ® Nu-Tech Circuits Pty Ltd, NSW. 


lescope project: Printed circuit board assembly, $40 000. 
Andrew Antennas, NSW. ® Precision Graphics Pty Ltd, NSW. 

axial cable and dish, valued at $70 000. Printed circuit boards, $20 000. 

Austek Microsystems, SA. @ Printronics Pty Ltd, NSW. 

‘SI chips costing $400 000. Printed circuit boards, $20 000. 

3arclay Brothers, NSW. @ Pirelli Cables, NSW. 

vil engineering work, $3.5 million. Fibre optic cables, $200 000. 

NV. Chandler, NSW. ® Quality Tool & Die, NSW. 

sctrical fitting, $150 O00. Miscellaneous hardware, $150 000. 

-onvex Australia, NSW. @ Sydney Engineering Service, NSW. 
percomputer, $1 Million. Subreflectors, $100 000. 

svans Deakin Industries, Qld. @ Thytec Electronics Pty Ltd, Vic. 

itenna construction, $15 Million. Uninterruptable power, $150 000. 

‘lectronic Development Sales, NSW. @ WAMAC Tool and Manufacturing, NSW. 
F amplifiers (imported), $260 000. Miscellaneous hardware, $40 000. a 
Hawker de Favilland cP Si RS Ae ae aaa Maen ON et ce acdlehr ee Bis SiR Seen, 2 Pia een RR er Se ROR Fac OT RI Opens Ma i 


eveeeeeeeoeeeoeoeoeeoeeeeoeoeeveeveeveeeeeeeeoeeeeeeeeeeeeeeeee 
ee ee a ee BP ar he be be he he Be he Be Oe OB BO OBB Oh 
ete eee ee oe ee ee 8 8 8 8 Pee HOSES EHO HEH HEH OHO SE HOHE HEHEHE HH OHH HOHE HHO HHH OHHH HEE HEHEHE HE Oe 


iIGH RESOLUTION 
AONOCHROME 
SONITOR #4 


BABY AT MOTHERBOARD 


@ Product Code — A14000 
Now with | Year Guarantee 


$165.00 


+ 20% sales tax if applicable 











2” MODEL GM-1211G with 
't and Swivel Base. 
40V A.C. Mains Operation ve ere 
DEO-  1.0-—2.5 Vp-p Composite Video Input 
20 MHz (—3 dB) Video Bandwidth 
IT - 1000 Line Resolution 
P31 Green Screen Phosphor 
Dark Tinted — High Contrast 
Etched — Antiglare Face 
ODEL GM-1211W-—P4 White Screen Phosphor 
GM1211A — PT714 Amber Phosphor Screen 
These models available at extra cost. 
Other phosphor screen types available to order. 
ease contact:- 


THOMAS ELECTRONICS 


OF AUSTRALIA PTY. LTD. 


ee. 





Up to 4 Mbytes of RAM on board | Schematic and timing diagrams available :::: 
12 MHz, Zero Wait States Operation * § Battery backed Real Time Clock and Set-up Bes 
Norton Speed Index of 15.3 * | Speaker Output, Reset Connector os 
6 x 16 bit Expansion Slots | 1 Mbyte or 256 Kb RAMs may be used 
2 x 8 bit Expansion Slots | 80, 100 or 120 ns RAMs may be used 


®= * Subject to RAM Speed installed, Due to product improvements, =: 

INDUSTRIAL AND MILITARY DIVISION specifications are subject to 3: 

\D OFFICE: BRANCH OFFICE: os AOS WON BS 
arkin St, Riverwood NSW 2210. 25 Strong Ave, Thomastown Vic. 3074. enef U teanaee thas lelnsiaee ha ax peoples ier: = 


phone (02)53 0721. Telex AA-23365. Telephone (03)460 7344. 


a CONTROL AA43778. 
(02)534 2171. Fax (03)460 7333. I Sy Ooh eR ee ae Sh RR etal ig Sel DO Re kn te SF ae cs SN 





Fundamentals 





Seven fundamental 


electronic facts 


Bryan Maher 





In this third of a four-part series the author asks about the 
theories formulated to explain capacitive and inductive 
effects. ‘‘On what basis do we trust such theories?” he asks. 


‘We have even grown used fo referring to them as ‘laws’. 


AWAY BACK in the mid-1700s the ca- 
pacitor was used to store electricity as 
electric charges (negative electrons and 
positive ions). It was then called a ‘“‘con- 
denser” or a ‘‘Leyden Jar’ after the uni- 
versity of Leyden. 

Experiments show that for any two 
separated conductors a current ij flows 
proportional to the rate of change of volt- 
age between the two conductors. The 
constant of proportionality we call C, the 
“capacitance” formed between these two 
conductors. 

Though we often deliberately make up 
a component consisting of two conduc- 
tors separated by a space or solid insula- 
tor, the effect occurs between any two 
conductors separated by insulating ma- 
terial, whether we want the effect or not! 

The word ‘“‘dielectric’” is often used for 
“insulating material” in this context. In 
equation form, the current jis equal to: 


CURRENT 6 ——> 


ac 
VOLTAGE 
SOURCE 


i = C6V/dt 


where / = the “capacitive effect current” in amperes. 


V = the voltage between the conductors. 

C = the constant, the ‘‘capacitance’”’, measured in 
Farads (after Michael Faraday, England, 1791-1867). 
5V/5t = the rate of change of voltage in volts per 
second as in Figure 1. 


We emphasise that this law is true in all 
situations, wanted or unwanted. 

In electronics we often want the effect 
and deliberately form a component called 
a ‘capacitor’ from metal plates, tubes or 
sheets, held apart in some manner. 

In power and telephone line work we 
wish this capacitance effect between line 
conductors did not exist as it causes un- 
wanted currents, but we cannot stop it. 

The capacitance effect current is associ- 
ated with the changing electric field exist- 
ing between the conductors when a 
changing voltage is between them. In all 


<<t———— NON-CONDUCTOR 
(Air, Vacuum, Gas, or Solid) 


CONDUCTOR 


Ras eS 
6=C t 


Figure 1. When any two conductors are separated by a non-conductor, a current flows 
between them proportional to the rate of change of voltage. V is the voltage existing 
between the conductors. 5V/5 t means the rate of change of V. AV/A t is a similar 


approximation. 
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Part 3 — Capacity and induction 


ac systems, including those at power line 
frequency, i.e: 50 Hz, all the way up to 
RF, VHF, and UHF, experiment shows this 
law to be true. 

Of course, at low frequencies and low 
voltages the rate-of-change is not so 
great, so correspondingly the capacitive 
current is not so high unless the capaci- 
tance value is very large. 

At any one (sine wave) frequency the 
highest value of the rate-of-change is pro- 
portional to the product of the peak value 
of voltage multiplied by the frequency. 


Direct current (dc) systems. From the 
equation we see that if V is constant then 
there is no capacitive current, except at 
switch-on and switch-off, because a con- 
stant quantity has no rate-of-change, no 
derivative (that’s the mathematical de- 
rivative). Hence no capacitive effect oc- 
curs at dc. : 

This is the impetus for building very 
high voltage dc power lines over long dis- 
tances in some countries. An example is 
the dc high voltage interconnector power 
line between Benmore in the South Island 
of New Zealand, 300 km to Cook Strait 
and then by submarine cable to the North 
Island. 

As an example, a certain high voltage 
power line in NSW runs from the Snowy 
Mountains power stations to Yass in 
central NSW. The line voltage at the 
Snowy is 345 000 V RMS, the frequency f 
is 50 Hz, and although those big conduc- 
tors are spaced quite a distance apart, be- 
cause of their great length the capacitance 
between the conductors amounts to about 
1.85 uF. 

As well as the usual load current of 
about 800 A flowing, there is an extra 
current component, the capacitive current 
flowing in the line just because of this ca- 
pacitance effect. 

This capacitive current can be found, as 
follows: 


Line voltage = 345 000 V RMS, sine waveform. 
Peak line voltage = (345 000)(1.414) 
Frequency a = 50 Hz 


Figure 3. One of the power lines from the Snowy Mountains power station. V = 345 kV 
RMS leaving the power station; current uP to 1000 amps. Capacitive current flowing is 200 
amps over the full line length. 


POINTS OF MAX. RATE CHANGE 


0 VOLTAGE 


Figure 2. Maximum rate of change of voltage for a sine wave occurs every, 0, n, 27, 32 etc 
radians, or each 10 milliseconds for the 50 Hz mains. RMS value of the voltage equals 0.707 
x peak voitage. 








Voltage at any time tis given by V(f) and 
is equal to: 
V(t) = (345 000)(1.414) sin(2nft) 
C = 1.85 pF 
= 3.14159 etc. 
Capacitive current i = C 5V/8t 


i = (1.85/107°)(345 000)(1.414)(2750) 
cos(2nft) 


i = (284 A)cos(2n/t) 


When (2nft) = (2x radians), or any multi- 
ple thereof, the voltage sine wave is ex- 
periencing its greatest rate-of-change as 
in Figure 2. At these times the cosine 
function is at its greatest value, given by 
cos(2nf) = 1.0. 

Therefore, the capacitive current 

(284 A)(1.0) must be the peak value, 

meaning: 
i = [(284 A)/1.414] RMS 
Capacitive current i = 201 A RMS. 


This unwanted capacitive current compo- 
nent adds to the load current, and heats 
the line conductors more. This reduces 
line efficiency, especially at times of light 
load. 

Even if the receiving end circuit break- 
er at Yass were opened, i.e: the line sup- 
plying no load, there would still be that 
201 A capacitive current flowing from the 
Snowy Mountains power stations into 
that line. 


Oscilloscope deflection. As a second 
example, look at an oscilloscope. We usu- 
ally lock upon oscilloscope tubes’ deflec- 
tion plates as easy “loads” for a deflection 
amplifier to drive. After all, they are noth- 
ing but a pair of little plates ‘‘separated by 
a vacuum”’. 

As a load they look at first sight to be 
just ‘“‘an open circuit at the ends of two 
wires”’. 

But not so fast, gentle reader! 

Consider the design of a 1.0 GHz CRO 
as sketched in Figure 4. Oh yes, unbe- 
liever, such oscilloscopes are on the mar- 
ket. Yes, real time: we are not considering 
sampling oscilloscopes. 

If the capacitance between the deflec- 
tion plates including strays is 10 pF, and 
the signal at the deflection plates is 
20.0 V peak sinewave, then the only load 
upon the transistor amplifiers will be the 
capacitive current caused by the capaci- 
tance of the deflection plates. This is be- 
cause there are no resistive loads. 

Voltage at plates V()}) = 20.0 sin(2n/t) 
OV/5t = (20.0)(2nf/\cos(2n/ft) 

Capacitive current i = C 5V/8t 
i = (10.0)(10°?*)(20.0)(2710°)cos(2n/f?) 

i = 1.26 A peak.. 


Well, astounded reader, did you ever 
think that so much signal current would 
be required from a little amplifier just to 
drive a pair of CRO deflection plates ? 
Surprising, isn’t it? 


Comparing examples. (1) Comparing 
the two, in the first case the frequency is 
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Figure 4. A cathode ray tube (CRT). The Y or vertical deflection plates are the most difficult 
to drive for very fast vertical deflection rates because of the rate of change of voltage. 
Even 10 pF capacity at 1 GHz and 20 volts peak requires 1.26 amps drive current! 


low at 50 Hz, and the capacitance value is 
middle-of-the-road at 1.85 ywF. But the 
voltage is very high at 345 000 V RMS, re- 
sulting in a large charging current. 


(2) In the second example the voltage is 
low, the capacitance is extremely small. 
However, because of the extremely high 
frequency the charging currentis surpris- 
ingly high. 

But both those examples are from real 
life! ‘ 


Bypass capacitors. On the credit side 
there are many situations in electronics 
where we certainly do want the capaci- 
tive effect. Most ac-to-dc power supplies 
for your mains powered equipment use 
large value electrolytic capacitors as in 
Figure 3-5 for their action in bypassing 
the ripple current to ground to get rid of 
it. This leaves only the dc component 
wanted by your radio and TV. 

Here we make good use of the capaci- 
tive current equation which passes any 
changing voltage to ground, but does not 
pass dc because dc has no rate-of-change. 

Electrolytic or solid tantalum capacitors 
are used in bypassing the mains ripple to 
ground because these types of capacitors 
have the very high capacitance value 
(many hundreds to thousands of uF) 
needed because the frequency is a low 
100 Hz, and the ripple voltage is small. 

As an example (4), the capacitive cur- 
rent effect helps us to “‘capacity-couple”’ 
two amplifier stages together where we 
want to pass the ac signal but block any 
dc level superimposed upon that signal, 
as in Figure 6. 

The equation i = C 6V/dt is saying 
loud and clear that if the rate-of-change 
“85V/5t” is small, then the same current, i, 
can result if we sufficiently increase the 
value of C. For this reason, if we want our 
little circuit of Figure 6 to couple quite 
low music frequencies (low value of 
5V/5é on to the next stage, we expect to 
see a high-value coupling capacitor used. 

Aside: The right choice of C is also tied 


240 Vac 





dc SUPPLY 
TO YOUR 

ELECTRONIC 

EQUIPMENT 


Figure 5. Most ac/dc power supplies use an electrolytic or tantalum capacitor, C, to pass 
the 100 Hz ripple current to ground (to get rid of it), leaving smooth dc for your electronic 
equipment. (Well, that’s one way of looking at it). 
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Figure 6. We often use a coupling capacitor to pass signal but block the dc. The coupling 
capacitor passes the ac signal because sig =C BV, 4/5 t. The dc level is biocked as its rate 
of change is zero. 


up with the value of input resistance of 
the following stage — but that’s another 
story, maybe for another day. 


The fifth law: inductance 


Quite separate from the voltage drops 
that are proportional to current and which 
are caused by components’ resistance, in 
every circuit there is another voltage 
drop. This is not proportional to current at 
all but is in fact proportional to the rate of 
change of current. Experiment confirms 
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that this effect is present in all circuits, 
whether we want it or not. 7 

While this effect is not related to the re- 
sistance of conductors it is related to their 
physical size and shape. This makes it 
small for straight conductors. 

The effect is larger if the conductor is 
coiled. It is larger still if a core of iron or 
cobalt, nickel, or some of their alloys is 
put inside the coil. 

But we emphasise that the effect is in- 
herent in all ac circuits, whether the effect 


is wanted or not. 


Inductance. The constant of propor- 
tionality is called the “inductance” of the 
circuit or component, denoted by the 


symbol L. 
Thus, in equation form: 
V =L3bi/t 
where 


V = the “inductive voltage drop”’ 

L = the inductance in Henries (after Joseph Henry, 
USA, 1797-1878) 
i = the current flowing in the circuit 
t = time in seconds 
Si/5t = the rate of change of current in amps per 
second (A/s) as in Figure 7. 


The inductive effect is caused by the 
changing magnetic field associated with 
the changing current in the circuit. 


Lenz’s law. The inductive voltage gen- 
erated by the changing current opposes 
the direction of change. This is known as 
Lenz’s Law. ¢ 

Think of it this way: suppose you de- 
cide to change the current from one value 
to another. The inductive action resists 
the change by generating its own voltage 
‘“V” in a direction which tries to keep the 
current at its original value. 

For example, if we decide to decrease 
the current, the downward sate-of- 
change of current will generate an induc- 
tive voltage, V, in a direction which tries 
to raise the current back to its original 
value. : 


Constant current. From the equation 
we see that a constant current, no matter 
how large, produces no inductive effect at 
all. This is because a constant current has 
no rate-of-change 6i/5t. 

However, switching a large dc current 
on or off produces very large value of 
5i/5t at the moment of switching. So it 
can produce a huge inductive voltage for 
that very short time of switching, as illus- 
trated in Figure 8. 

Sometimes we put the inductive effect 
to good use (as in a car’s ignition coil), and 
sometimes it is a nuisance (e.g: switching 
a relay coil), but always it exists. 


Transformers and chokes 


On the credit side, the inductance of coils 
is the very essence of how all transform- 
ers operate. Without the inductance ef- 
fect we would not be able to change sup- 
ply voltages to suit ourselves. This is a 
practice fundamental to all mains oper- 
ated electronics nowadays. 

Also the ability of inductance to try to 
keep a current flowing steadily, negating 
changes in current value, can be put to 
good use in smoothing rectified dc. 

The inductance of coils is also a vital el- 
ement in operating electric motors, relay 
coils, electric bells, buzzers, solenoids, 
and a host of other electrical appliances. 


Power lines: on the debit side, there 
are places where we wish the inductive 


¢ 


current 6 //ét. 











effect did not exist. One example is the 
inductance of the straight conductors of 
our nation’s long distance high voltage 
power lines. “Long” some of them are; 
for instance, most of Brisbane’s electric 
power comes from the Gladstone power 
station on three big 275 000 V three-phase 
lines, each 450 to 500 km long. 

The inductive reactance of the conduc- 
tors is equal to (22L) Q, where L is the in- 
ductance, fthe frequency (50 Hz), and 7 is 
3.14159. Even though the inductance is 
reduced somewhat by using two cables in 
parallel, the inductive reactance of the 
line still amounts to about 160 Q. This can 


INDUCTANCE 
L 


Figure 7. The inductance L may be a 
component or just the stray inductance of 
any cable or other electronic part. In 
every case a voltage v, is developed 
proportional to the rate of change of 


COMPONENTS 


Figure 8. Some components, for example dc field coils on a solenoid or relay, possess 
considerable inductance plus resistance, shown as L and R (in real life, the two are 
intermingled). When the dc supply is switched on or off, causing a large rate of change of 
current, large voltages are developed across the coil. 


DIODE 


6 Vdc . 
SUPPLY | 1N4004 


Figure 9(a). Notice the direction of current path “A” and voltage polarity at top and bottom 
of the coil. 
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cause serious voltage drop as these cables D 


can be carrying 850 A or more of load 
current. 

Meanwhile, back in the world of elec- 
tronics, inductance’s existence is at once 
an essential blessing and a potential prob- 
lem: if not properly treated. 

An experimental example may help: 
Figure 9 shows a simple experiment you 
can do. A dc battery drives a relay coil via 
a switch S. If switch W is closed, a diode 
can be switched in parallel with the relay. 

The experiment will teach us some of 
the problems which beset transistors 
when they are used to switch relays, 
transformers or similar inductive loads. 
To demonstrate we use switch S instead 
of a transistor. Build this little experiment, 
making sure to get the polarities the right 
way around, as shown. 

The small resistors R1 and R2, together 
with the oscilloscope (CRO-1) are used to 
measure the amplitude and direction of 
the currents flowing. If you have access to 
two oscilloscopes then CRO-2 is used to 
measure the voltage at the top of the relay 
coil. 

If you have only one oscilloscope, no 
problem — just use the one in each circuit 
position alternately. If your oscilloscope 
has only one beam, then repeat the ex- 
periment three times, moving the probe in 
turn to the three points. In a dc-coupled 
instrument, always keep all its inputs 
switched to dc coupling. 

Choose resistors R1 and R2 as small as 
possible, consistent with a big enough de- 
flection of the oscilloscope beams. If R1 
and R2 are chosen as 1.0 Q each and if the 
relay is a 6 V/75 Q type, the relay cur- 
rent of 80 mA will produce 80 mV drop 
across R1, sufficient to deflect the beam 
enough. 

The experiment works best if your os- 
cilloscope has an adjustable delay-after- 
trigger facility. This will bring the 
waveform of interest to the middle of the 
screen. 


(a) Begin with the switch W open (i.e in 
the “off” position). 


(b) Close switch S, (i.e: switch the switch 
S “on” ). Watch the relay contacts close 
and the LED indicator will light. The os- 
cilloscope CH1 beam will show a step up- 
wards, indicating current flowing in the 
sensing resistor R1. 


(c) After a minute or so open switch S. 
Watch the relay contacts open and the 
LED go out immediately. 


The oscilloscope beam will drop as the 
current stops abruptly, but the beam CH3 
will show a large high voltage spike 
caused by the inductive voltage V gener- 
ated by the relay coil, as the equation pre- 
dicts. 

This is because stopping the current 
suddenly is a large rate-of-change, i.e: 
6i/5t is large. 


(d) Now close switch W. 
(e) Repeat (b), i.e: close switch S, watch 


6 Vde 
SUPPLY 


» DIODE 
1N4004 


Figure 9(b). Current path “B” Is via the 1N4004 diode for a short time after switch S is 
opened. Notice the current direction is then maintained through the relay coil although, as 
the coil is a generator, voltage direction across the coil is reversed. 


the LED light. Shortly the relay current 
shown on CH1 settles to its full value. The 
1N4004 diode, being reverse-biased, 
passes no current, as the oscilloscope 
beam CH2 shows no deflection. The cur- 
rent path B is inactive. 


(f) Now watch the LED and all CRO 
beams as you open switch S. The CH1 
beam drops immediately, indicating cur- 
rent path A has stopped. 


But notice that the relay contacts hang 
up in the closed position for a while, caus- 
ing the LED to continue alight even 
though switch S is ‘‘off”’. 

During this time, keep an eye on CRO 
beams CH2 and CH3. Observe that: CH2 
still shows current flowing in R2. 

Note the direction of this current shows 
that current continues to flow in the relay 
coil in the same direction even though 
switch S is open. 

Clearly, the battery is not supplying 
this current. 

It is the relay coil itself that is the volt- 
age generator during the short time cur- 
rent continues to flow through R2 and the 
diode 1N4004. 

Observe that only a small voltage is 
shows on the oscilloscope beam CH3. 
There is no sign of the dangerous high 
voltage spike seen earlier, before the 
1N4004 was switched into the circuit. 


(g) Eventually, the relay contacts open 
and the lamp goes out. 


Result: from this, what have we learn- 
ed? 
In (b), then (c), the relay drops when 
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we switch the current off. 

‘“That’s not surprising!’’ you retort, 
‘‘What else could it do?”’ 

But now explain (d), (e) and (f). What is 
now holding the relay contacts closed, 
keeping the lamp alight? And keeping the 
current flowing in the relay coil as shown 
by the CRO beam CH2? 

The explanation is that the relay coil 
has a reasonably high value of inductance 
L. 

With switch W “on”, and switch S also 
‘‘on”, the diode is in parallel with the re- 
lay coil. But as the diode is reverse-biased 
no current flows in the diode. Current di- 
rections are as shown in Figure 9(a). 

But magic things happen when we now 
switch S to ‘‘off’’, leaving W ‘‘on’’. With 
switch S “off’’, the battery can no longer 
supply current to the coil. Current path 
(A) is rudely interrupted, producing a 
downward rate-of-change of current 5/5t, 
i.e: current falling in value, so 5//dt is a 
negative quantity. 

This ‘‘reverse-direction-rate-of- 
change”’ of current, 5i/5t, brings into ac- 
tion the equation: V = L 8//8t. 

As the equation says, the inductance (L) 
of the coil generates a voltage. 

It is self-generating because — during 
this time - 5//5t is negative. The voltage V 
generated by the equation above is also 
negative, i.e: opposite in direction to the 
voltage which was across the coil before. 

But as the relay coil is the generator 
during this time, the current through it 
continues in the same direction as before, 
confirming Lenz’s Law. @ to page 116. 
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EST eV nee 
KJIP 

Res Loed 104 
240 VAC of 24 VDC 
Ca OC t2¥ 





1-9 10+ 100+ 
S.P.D.T. 3A connectors ... S14060 
$1.50 $1.30 $1.10 
D.P.D.T. 3A connectors ... S$14061 
$1.95 $1.75 $1.30 


S.P.D.T. 12V Coil 10A240V 14114 
$7.95 $7.50 $6.95 





Save a fortune on expensive 
throw away batteries with these 
quality Nicads and Rechargers! 


Size Desc. 1-9 10+ 100+ 
AA 450 mA.H. $2.95 $2.75 $2.50 
C 1.2 AH. $9.95 $9.50 $8.95 
D 1.2 A.H. $9.95 $9.50 $8.95 


Motor driven rotating reflecting 
mirror with a flash rate of about 150 
per minute. Large lens fit right to 
base, making unit weatherproof. 
Spare globe included. 


SPECIFICATIONS: 

@ Available in Blue or Orange 

@ 150 Revolutions per minute. 
(approximately) 

@ Shock absorbing rubber mounting 
legs 

@ Connecting wire fitted through base 

@ 12V DC 750mA 

© Base diameter: 102mm 
Height: 140mm 


A15042 Blue .... $42.95 
A15043 Orange... $42.95 
——$—="—_~__——S ae 


Dimensions: 
Overall: 63mm across, 5mm high. 
LEDs: 10 x 5mm x 1mm 

Cat.No. 1-9 10+ 
$2.95 


Z10180 $2.75 





Cat.No. Description 1-9 10+ 

R14700 10R.......... $3.50 $3.20 
R14710 20R......... $3.50 $3.20 
R14720 50R......... $3.50 $3.20 
R14730 100R........ $3.50 $3.20 
R14740 200R ....... $3.50 $3.20 
R14750 500R ....... $3.50 $3.20 
R14760 $3.50 $3.20 
R14770 $3.50 $3.20 
R14780 $3.50 $3.20 
R14790 ... $3.50 $3.20 
R14800 $3.50 $3.20 
R14810 $3.50 $3.20 
R14820 $3.50 $3.20 
R14830 $3.50 $3.20 
R14840 $3.50 $3.20 
R14850 $3.50 $3.20 








Looe 


Wowace, 


MONON NC en 
——-——f 





Cat. No. Col. 1-9 10+ 100+ 
Z10140 Red $0.15 $0.12 $0.10 
Z10141 Grn $0.20 $0.15 $0.12 
Z10143 Yiw $0.20 $0.15 $0.12 
Z10145 Ora $0.20 $0.15 $0.12 


Cat.No. Col. 1-9 10+ 100+ 
Z10150 Red $0.08 $0.07 $0.06 
Z10151 Grn $0.15 $0.12 $0.10 
Z10152 Yiw $0.15 $0.12 $0.10 





For those who need the ultimate in 
connection. Essential for laser disc 
players to get that fantastic sound 


quality. 
Plug Cat. P10151 $2.95 
$2.25 


Socket Cat. P10150 


COMPONENTS AT 
GREAT PRICES 


IRVING ELECTRONICS 


MODEL 15-1-11 
Number of turns: 10 
Minor Scale Division: 1/500 turn 
Shaft Bore: 6.35mm (1/4”) 
Finish: Satin Chrome 
Body Size: 25.4 x 44.45mm 
(1x 19/4") 
Depth: 25.4mm (1”) 
Weight: 45.49 (1.60z.) 


Cat.R14405 ......... $45.95 
SPECIAL, $35.95 


MODEL 16-1-11 
Number of turns: 15 
Minor Scale Division: 1/50 turn 
Shaft Bore: 6.35mm (1/4”) 
Finish: Clear Anodize 
Body Size: 22.2mm diameter (.875’’) 
Depth: 22.2mm (.875”) 
Weight: 19.8g (0.70z.) 


Cat.R14400 ......... $26.95 
SPECIAL, $21.50 


MODEL 21-1-11 

Number of turns: 15 
Minor Scale Division: 1/100 turn 
Shaft Bore: 6.35mm (1/4") 
Finish: Satin Chrome 
Body Size: 46.04mm diameter 

(1.812”) 
Depth: 25.4mm (1”) 
Weight: 85.g (302.) 
Cat.R14410. ......... $46.95 


SPECIAL, $37.50 





Quality, new fans for use in power 
pea computers, hotspot come etc. 


here you need plenty of air. 
PYM 45/8" Cat. 712461 14. 95 


115V 45/8” Cat. 712463 $14.95 
240V 31/2” Cat. 712465 $14.95 
115V 31/2” Cat. 712467 $14.95 
10+ fans (mixed) only $10 each! 


458" Cat. 
317” _ Cat. 


712471 
712475 


$3.95 
$3.95 





Plastic boxes with aluminium tops, 
and available in four sizes. Very 
popular for projects and very 
ecconomical! 


H10101 150x90x50mm $ 3.25 
H10102 195x113x60mm $ 4.50 
H10103 130x68x41mm §$ 
H10105 83x54x28mm $ 1.95 
H10110 120x65x38mm $ 2.95 
H10112 120x65x38mm $ 2.95 
(Metal top) 





A great little fellow if you are short of 
space. Great price too, because we 
import direct so you save! 

Dimensions: 19(L) x 13(W) x 9(H)mm 
Cat.No. 1-9 10+ 
H10606 $0.40 $0.35 





Unencoded keypad, 10 digit keys 
plus two utility keys. Light grey in 
colour. 


OUTPUT ARRANGEMENT: 
Guest Pin N° aga 

2 seo plate 

Be iss de en haek Column 2 

A sertiterst hats Row 4 

WA Roe Rielle Ran Column3 

Oc cslecsswidvlaaguk Row 1 

1 EROS ee rer Column 1 

BS iar eskesecuurhanal Row 2 

BD git dite cae Row 3 
10) iii Woe N.A. 
Cat.C 19030 
1-9 10+ 100+ 
$2.95 $2.50 $1.95 


@ Four tools in one: Blow Torch, 
Hot Blow, Hot Knife 

@ No Cords or batteries 

@ Heavy duty, tip meee 
adjustable up to 400°C 

@ Equivalent to 10-60 watts 

@ Hard working. Average continuous 
use 90 minuters 

@ Refills in seconds 

@ Powered by standard butane gas 
lighter fuel 

© Range of easily replaceable screw 
tips included 

@ Includes metal stand for the 
soldering iron when working 

@ Cap features built-in flint for 
igniting Portasol tip 

@ Includes snap case for storage 


oa | $89.95 







Rod Irving Electronics have two new 
transistors which will replace a 
multitude of common hard to get 
devices. 


The PN100is a NPN general purpose 
medium power amp and switch with 
continuous collector current up to 
500mA. 


The PN200 is a PNP general purpose 
amp at collector currents to 1 Amp. 


Both are TO-82 plastic package 


PN100 REPLACES: 

PN2221, PN2222, PN2222A, 
PN3585, PN3568, PN3569, PN3643, 
PN5133, 2N2219A, 2N2222A, 
2N3414, 2N3415, 2N3416, 2N3417, 
2N3700, 2N3704, 2N3904, 2N4123, 
2N4124, 2N4401, 2N5088, 2N5210. 


PN200 REPLACES: 

PN2907, PN2907A, PN3638, 
PN3638A, PN3640, PN3644, 
PN4121, PN4143, PN4248, PN4249, 
PN4250, PN4355, PN4916, PN4917, 
PN5910, 2N2905A, 2N3467, 
2N3702, 2N3906, 2N4125, 2N4126, 
2N4291, 2N4402, 2N4403, 2N5086, 
2N5087, 2N5447. 


PN100 Cat. T90001 
PN200 Cat. T90002 


1-9 10+ 100+ 
$0.18 


$0.20 $0.15 





Leakproof, long service life batteries 
ideal for security systems, 
emergency lighting or as a computer 
backup power supply, etc. 


Cat. $15029 ...... Normally $19.95 
10+ 


1-9 
$13.95 $12.95 





> AEM PRODUCT REVIEW, 
from page 49. 


as a school, TAFE or university. 

It would seem well-suited as a home se- 
curity system in a number of situations, in 
particular, for keeping an eye on the 
family swimming pool. It would also 
serve as an ideal ‘minder’ and shop-lifting 
deterrent for small businesses such as 
newsagents, bookshops and_ clothing 
stores — especially an electronics retail- 
er! Merely having a video camera on the 
premises is deterrent enough for most pet- 
ty thieves! 

It could also be used to monitor the re- 
ception area in a small company where 
there isn’t always someone around to 
welcome visitors, or perhaps as a front 
desk monitor during slow times in a mo- 
tel. } 

The Philips brochure suggests the sys- 
tem could be used to monitor animals 
kept in pens or stalls, or to monitor traffic 
at outdoors events or venues; applications 
appear only to be limited by your im- 
agination! 

As supplied, the system only comes 
with one camera, although I am assured 
by Philips that ample stocks of single 


cameras exist. A wide angle camera lens 
is also available if the supplied 16 
mm/f1.16 lens is not suitable. Standard C- 


mount lens mounting is used. Another ac- 


cessory that is available is a weather- 
proof cover, enabling the camera to be 
mounted outdoors. This would prove use- 
ful when monitoring the front gate to a 
country property, or perhaps a car park at 
a sporting or other venue. 
Conclusion 

At the price, you could hardly go wrong. 
Video observation systems such as this 
have proved quite successful over the 
years. As a security system, they have en- 
joyed some popularity. However, their 
value as a deterrent also needs to be con- 
sidered; it is either very determined, or 
very stupid, felons who will commit their 
unseemly deeds in the presence of a 
video camera. 

As pointed out, applications are largely 
limited by your imagination; a video ob- 
servation system will find application in 
many areas. And this system reduces the 
complication — it's simpler to install and 
set up than a home hi-fi sound system! 
And in an increasingly high-tech world, 
simplicity is ever welcome. ; 












now proud to release four new speaker 


pair including cabinets. 

popular in Australia than after the heavy 
devaluation of the dollar. Similar fully 
imported quality loudspeakers are today 


these speakers may very well be using 
Danish VIFA drivers anyway, as VIFA 
_ Supply more than 50 of the world’s most 
respected loudspeaker manufacturers 
with drivers. 
_ But why the big savings? Because 
fully imported speakers suffer from 25% 


speaker kits are the only way to go. 


_ SPECTACULAR 
RELEASE 





NEW SA-100 
SPEAKER KIT 


Since the introduction of VIFA speaker kits 
in Australia in 1985, thousands of speakers 
have been built with superb results. VIFA is 
kits ranging from a mere $399 to $1199 per 


Never before have speaker kits been so 


pically 2-212 times more expensive. And - 


import duty, 20-30% freight, 30% sales tax 

and 28% handling charges (typically). So if 
you would rather put your money into better 
quality than in other people's pockets, VIFA 


Are they difficult to build? No, the kits 


G 


are supplied with all parts needed including 

fully built crossovers and pre-cut flatpack 

cabinets ready to assemble. No soldering 

or carpentry skills are needed, just a 
Phillips head screwdriver, some simple 

a tools and a few hours of your leisure 
ime. 

Are they as good as people say? Read 
the reviews, listen and compare with any 
other speakers twice the price or more. 

‘Need we a, Sins 

VIFA for the quality conscious 

audiophile. 


For full details please contact 
Sole Australian Distributor: 


SCAN AUDIO Pty. Ltd. 

P.O. Box 242, Hawthorn 3122. 

Fax (03) 4299309 

Phone: (03) 429 2199 (Melbourne) 

_ (02) 5225697 (Sydney) 
07) 3577433 (Brisbane) 

~ (09) 3224409 (Perth) 


Stocked by leading stores throughout Australia 
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Problems ? 


and you 
don’t have our 
120 page 
catalogue... 


ARISTA 


ELECTRONICS 
1988/1989 CATALOGUE 





At fast.... 

a TRADE 
catalogue for 
the consumer 


ARISTA...your one-step 
problem solver. Video plugs 
and sockets... Video extension 
speakers...Video flyleads... 
Video RF interference filters... 
Video splitters...Indoor 
antennas...Video switching 


units...Down convertors...Video 


‘speaker controllers...Video 
camera lights...Video tape 
rewinders...Video cine 
adaptors...Video head cleaners 

Video splicing kits... 
Video storage cases...Video 
dust covers...Video leads... 
Scart plug leads...Video dubbing 
kits... Video headphones...Video 
shotgun and wireless 
microphone systems... 
Pre-amplifiers with video 
inputs...Video camera stands... 


Just about anything 
you want. 
wiry us..NOW! - 
Get your catalogue FREE 
from your local ARISTA 
dealer or send $2.50 P&H 
and your return address to: 


ARISTA 


ELECTRONICS PTY LTD 
PO BOX 191, LIDCOMBE, 


NSW 2141 





AEM Equipment Review 





ower and polish in this 
serman-made PA amp | 


‘oger Harrison 


*s rare to see a PA amp of Europ 






n origin in Australia. There are many 


ome-grown ones, as well as beasts of NZ or US origin. When the 
ipportunity to review this amp was offered we took it up gladly, having 
‘een intrigued about the Heriz “Linear 6” series from a press release 


>ceived earlier this year. 


OMETHING a little out of the ordinary 
; always intriguing. And this PA amp, the 
inear 6.2 from Hertz, is intriguing, not 
ist because of its pedigree but for the de- 
ign philosophy embodied in the product. 
‘| didn’t know better, I’d swear the Hertz 
esigners had read our PA Feature last 
10nth on PA Power Amp Requirements! 

But they couldn’t have. It’s more likely 
ur correspondent and the Hertz person- 
el concerned have the benefit of bitter 
xperience — which must have pretty 
imilar characteristics the world ever — 
nd have designed accordingly. Enough. 
ime to find out about the product. 


he Linear 6 series 


he are three amplifiers in the Linear 6 
eries, the 6.1, the 6.2 and the 6.3, all with 
Jentical appearance and virtually identi- 
al performance specifications, except 
vith respect to power output. All are two- 
hannel (stereo) amps, with bridging fa- 
‘lities for single channel (mono) oper- 
tion. The 6.1 is rated to deliver 300 W/ch 
ito 4.Q, the 6.2 to deliver 520 W/ch into 
Q and the 6.3, 810 W/ch into 4 Q; all at 
% THD. I would believe these figures are 


omnservative. Output circuitry employs a » 


igged set of MOSFETs. Each amp is 
oused in a standard all-metal 19-inch 
ack cabinet, measuring overall 483 x 177 
¢ 350mm. We'll get back to the other 
decifications of interest shortly. 

The front panel is a muted two-tone 
rey featuring two prominent, black die- 
ast handles at each end. An escutcheon 
n the left has rear-lit status and opera- 
onal indicators which provide informa- 
on on things like whether the amp is in 
1e normal stereo or bridged mode 
nono), if the sub-sonic filters are selec- 
>d, plus over-temperature and clipping. 
he power on/off switch, with incorpo- 





rated bezel, is below this escutcheon. In 
the centre of the panel are two rotary at- 
tenuator controls, calibrated in dB to en- 
able accurate setting of the amplifier’s 
output. 

The right hand side of the front panel is 
taken up with a series of 125 mm long by 
3 mm wide slots. This provides the air in- 
let for the output stage fan-cooled 
heatsink which is mounted directly be- 
hind it and running right through almost 
to the rear of the chassis. This portion of 
the electronics is contained entirely in a 
metal’ compartment, ensuring the fan 
draught passes entirely over the output 
stage heatsink, exhausting through a simi- 
lar segies of slots in the rear panel. The 
fan itgelf is mounted between the end of 
the*heatsink and the rear panel slots. 

-Slotted top and bottom panels provide 
free-air circulation for the remainder of 
the electronics, which predominantly in- 
volves the power supply and protection 
circuitry. 

While the front panel is a ‘‘minimalist’’ 
design, the rear panel, like many of its 


competitors, is chock-a-block with con- 
nectors and other facilities. The input for 
each channel is served by a pair of stan- 
dard 6.5 mm jacks as well as an XLR sock- 
et. The output from each channel is ser- 
ved by twin XLRs along with a pair of 
heavy duty 15 mm diameter colour-coded 
binding posts. 

Note that the output XLRs are female 
instead of male, as commonly found on 
competitors’ product. This is so that the 
unit(s) meet German safety authority 
standards as peak-to-peak output voltages 
may reach 150-200 volts, a definite haz- 
ard. The binding posts feature spring-lift 
operation for wire or lug entry, and re- 
cessed 4 mm sockets for spring-plug ter- 
minations. Very neat, indeed. 

There are three small push-push oper- 
ation switches situated between the chan- 
nel input connectors: the top one pro- 
vides for floating ground or ground to 
earth, the centre one for stereo or bridged 
mode operation and the bottom one 
switches a subsonic filter in or out. This 
last shifts the bass end roll-off up to the > 
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A monster toroidal transformer is lo- 
cated inside the unit, on the left, immedi- 
ately inside the front panel. Four fist-sized 
electrolytic capacitors totalling 80 000 uF 
provide power rail smoothing and reser- 
voir. Naturally, a soft-start facility is in- 
cluded. The bulk of the unit’s 21 kg 
weight is contributed by the transformer. 

The electronics is built on glass-epoxy 
pc boards, with high quality 1% metal film 
resistors, encapsulated polyester and 
polypropylene capacitors much in evi- 
dence. Internal wiring employs ribbon 
feeder cable and laced wiring harnesses 
of thick, low impedance cables. The com- 
mon connections linking the filter capaci- 
tors is done with solid copper busbar. 
Push-fit connectors are used on inter- 
board wiring. Servicing the Linear 6.2 
should present few unusual difficulties. 

The entire chassis and fittings are clear- 
ly designed and built to withstand some 
‘‘professional abuse.” The front handles, | 
must say are happily not of the ‘‘knuckle- 
grinder’ variety, having all rounded 
edges and corners. The rear panel speaker 
binding posts, though, are devoid of pro- 
tection. While I realise this amp will 
spend most of its “active” life bolted in a 
rack, on those occasions it happens to be 
taken out. the terminals risk damage if the 
cabinet is stood on its rear panel. 

The Linear 6.2 boasts some pretty im- 
pressive specifications, as the accom- 
panying table shows. The differences be- 
tween this unit and the others lie in the 





Internal view of a Linear 6 amp. The fan- 
cooled output stage is in the compartment 
on the right. 


40-50 Hz region when selected. 

There is also provision for a 25-pin ‘‘D” 
socket on the rear panel. This caters for 
an option Hertz call a “Remote Diagnos- 
tics System’”’ (RDS) which provides for an 
amplifier operating check by remote 
monitoring of all operating modes, so you 
can determine what’s happening without 
being in the vicinity of, or being able to 
see, the amp. Other options include a 
voltage controlled attenuator and an input 
transformer. 

Automatic circuit-breakers, instead of 
fuses, are provided for each output cir- 
cuit, with relays featuring magnetic spark 
suppression. The mains input circuitry is 
also protected in like fashion. The circuit 
breaker switches are all accessible on the 





rear panel. fairly obvious areas like amplification fac- 
SPECIFICATIONS 
Version 6.2 
2 x 320 W/8 Ohm 


RMS 1 KHz/0.1%THD, both channels active 2xS520W/40nm 


1x 880 W/8 Ohm 


Bridaqed mode 1x 1200W/4 Ohm 








Distortion factor THD <0.01% 
Intermodulation TIM < 0.001 % 
Signal to noise ratio > 103 dBIA) 
Crosstalk > 70dB 
Frequency response with input filter 130KHz 48/40 Hz - 1390 KHz 
Frequency reponse without filter 18/40 Hz ~- A00 KHz 
ise time without filter O.9 us 
2.7 us 
Slew rate without filter 127 V/s 
with filter 43 Vis 
Amplification _ 34 
Damping factor > 330 
DC offset >10mvV 
Input sensitivity 1.55 V(+ 6 dBm) 
Input impedance electr.bal./unbal. 15 kKOhm 


Subsonic, Stereo, Bridge 
Signal present input A/B 
Tempersture high A/B . 
Protect A/B, Clip A/B 
Power ON, 

Input attenuators A/B 
Ground lift, Subsonic, 
Stereo/Bridgemode 


MAINS 240 Vac +/- 10% 


LED displays 


Operating mode switches 











Power consumption 1500 VA 
Soft start 7A 
: tag 483x177x350 mm 
Dimensions (19"/4 PU) 
ing dimensions 445x174xa00mm 
Weight 2ikg 
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tor, power consumption, weight an 
damping factor. Frequency responsi 
slew rate, THD and TIM, crosstalk (char 
nel separation) and S-N ratio are all tory 
of-the-tree figures. 

A five year guarantee is offered (that 
confidence!), dating from the time of pu 
chase. Recommended retail price of th 
Linear 6.2 is $3800. 


And so? 


Performance-wise, this amp delivers n 
surprises. It is loud, it is clean, it is easy t 
drive and it doesn’t hiccup on power-uj 
Driven into clipping, it doesn’t “hang’”’ c 
show any other nasty effects, other tha 
the expected burst of distortion. 

On power-up, the soft-start takes som 
three seconds to operate. The output prc 
tection relays hold off for a further fot 
seconds. The ‘‘warning” indicators on th 
front panel “protect”, “clip” an 
“temp.” — glow red when lit, while th 
others glow a yellow-green. You can te. 
at a glance, from their position in relatio. 
to the power switch bezel, what’s har 
pening, even from a good distance away 
Not so with the attenuator switche; 
though. However, I understand from th 
proprietor of Hertz Electronics here 
Norbert Mollers, that the manufacture1 
have new knobs that clearly indicate the: 
position. 

A quick check showed the output ratin 
to be on the conservative side, althoug. 
this is a difficult measurement becaus 
you either need a substantial dummy loas 


_ or to make the measurement very quickly 


Thank goodness for sample-and-hol 
multimeters! 

The test of a ‘‘good-sounding”’ amplifie 
is, that it should have no sound of its owr 
And the Linear 6.2 certainly seems to liv 
up to that. At very high levels, it has a de 
tectable ‘“‘edge’’, which is to be expected 
guess as distortion will rise. In virtual; 
every other aspect, except for its obviou 
intended application, this is a hi-fi ampli 
fier. 

Driven into a short circuit, the protec 
tion merely comes into play. No surprises 

The fan is clearly over-rated and run 
at quite a low “‘idling”’ speed. Note that | 
draws air in through the front panel, ex 
hausting through the rear panel, which 3 
as it should be. 

A couple of minor negative points: th 
attenuator switches had a_ distinctl 
‘loose’ action, they felt rather flimsy i 
fact, and | reiterate my earlier commer 
about the lack of protection for the rea 
panel terminals. 

All in all, the Hertz Linear 6.2 is a we 
engineered product showing qualit 
manufacture that should deliver every 
thing required in the way of performance 


Review product supplied by Hertz Ele« 
tronics, 539 Glenmore Rd, Edgecliff 202 
NSW. (02)32 3029. & 


Retail Roundup 





.ooking for crystals for 






zeceiver ? 


) opularity of this project seems to have grown somewhat 

since we published it in the February issue this year, and 
iterest in the APT (automatic picture transmission) weather 
itellites seems to have grown apace, too. 


We don’t know which event 
receded the other, but we’re 
appy that’s happened. How- 
ver, we have been receiving 
ills about where crystals might 
2 obtained and what the suit- 
dle satellite frequencies might 
Well, Stewart Electronic Com- 
onents of Melbourne are able to 
ipply crystals to suit the satel- 
te channel or channels you're 
iterested in. We might also add 
t this stage that, if you’ve been 


onsidering building this project © 


ut haven’t got around to getting 
1e bits yet, Stewart Electronic 
omponents can supply a com- 
lete kit. 3 

We published details on some 
> the APT weather satellites in 
ie July ‘86 issue of AEM, page 
7, but for those who don’t have 
copy for reference, we'll repeat 
ie essentials here. 

Probably the most popular are 
ie American NOAA series of 
itellites. They can be found on 
ree channels: 137.50, 137.62 
id 137.77 MHz. 

The Russian METEOR and 
OSMOS series of satellites can 
2 heard on these three chan- 
BIS 42 Tas, 407.40. >. and 
37.85 MHz. 

Three other channels might 
so be of interest. On 
36.62 MHz you'll find GEOS3, 
1 136.50 MHz there’s NIM- 
US4, and on 136.80 MHz, you'll 
nd EGRS13 passing over every 
)7.2 minutes. 

When ordering, all you need 
» do is quote the channel fre- 
uency you wish to receive on 
id Stewart Electronic Compon- 
its will obtain a suitable crystal 
ir the receiver's local oscillator, 
).7 MHz below the channel fre- 
uency. Crystals will cost you 
‘ound $20 each, plus $2 pack 
id post. 


So, for your crystal require- 
ents, call Stewart Electronic 
‘omponents, 44 Stafford St, 


Huntingdale (PO Box 281, Oak- 
leigh) 3166 Vic. (03)543 3733. 


Burn ‘em up! 


D ick Smith Electronics has 
just released a nifty new 
tool for hobbyists and home 
handypersons (... we'll let that 
go, - Ed.) who find the occasional 
need to apply a little heat to “the 
subject’’ being operated on. 

It's.a pocket-sized or “pencil” 
butane-operated “torch”, 
dubbed The Blue Blazer because 
of its bright blue handle. The 
handle serves as the fuel con- 
tainer and there’s a twist-action 
flow control at the ‘business 
end’. 

The tiny burner will produce a 
flame that is variable from a tiny 
pin-point to full flame about 7- 
8 mm diameter. It may be used 
for soldering, brazing, silver- 
soldering, melting glass tubing, 
heating thermoplastics, etc. 

The fuel is standard household 
butane — cigarette lighter fuel. 
The Blue Blazer is only 200 mm 
long by 13 mm diameter. We ob- 
tained one to try out around here 
and found it quite simple to use; 
it’s ideal for small jobs requiring 
intense localised heat. See your 
local Dick Smith store or stockist. 


Multi-pin 
locking 
connector 


elbourne-based retailer, 

All Electronic Compon- 
ents, is always good for a “‘bar- 
gain” in odd and _ hard-to-get 
parts. One a visit to Melbourne 
earlier in the year we had a good 
rummage among the bargain bits 
in their Lonsdale Street store in 
the city and came up with dozen 
or so useful components. 

One item that took our eye 
was an 8-pin metal barrel plug 
and socket set made by German 
manufacturer, Preh. This fea- 


tures a secure locking action pro- 
vided by a captive locking ring; a 
half-twist clockwise locks it, the 
opposite action unlocks it. 

The plug has a rubber cable 
strain boot and solid, machined 
pins. The socket has bifurcated 
(split) socket pins and a wiper 
finger for contact with the metal 
plug casing. The socket is a 
panel-mount type. 

The plug costs $3, the socket 
just $1. Make solid connection 
with All Electronic Components, 
118 Lonsdale St, Melbourne 
3000 Vic. (03)662 1381. 


LM833s, and other 
National delights 


he device featured in this 

month’s Data Sheet (pages 
124-128), the LM833 high per- 
formance audio op-amp, was re- 
leased by National Semiconduc- 
tor in 1984, but has only come to 
prominence this year. Bit of a 
‘sleeper’, eh? 

The device is featured in this 
month’s Star Project, Dick Smith 
Electronics’ Budget Stereo Con- 
trol Preamp. Doubtless it will 
turn up in more project designs 


he AEM3520 Weather Satellite 


as time goes by. It looks set to 
displace the 5534 in many appli- 
cations, another high perform- 
ance audio op-amp popular since 
1980. What’s more, the LM833 is 
a dual device. 

We've been specifying quite a 
number of neat National Semi- 
conductor devices in projects re- 
cently. And with good reason. 
They do the required job, they're 
reasonably priced (if not fantasti- 
cally priced!) and generally read- 
ily available. 

The National Semiconductor 
range is very wide and very var- 
ied, “comprehensive” would be 
the best description. If you're 
rummaging around looking for 
suppliers of non-run-of-the-mill 
‘‘Nat-Semi”’ devices, or even the 
common ones, there are two 
good firms that should be on 
your port-of-call list: Geoff 
Wood Electronics in Lane Cove, 
Sydney, and Stewart Electronic 
Components in  Huntingdale, 
Melbourne. 

Of the four ‘‘major enthusiast 
retailers’, Ritronics in Méel- 
bourne carries the widest range 
of Nat-Semi devices. A quick 
consultation in their catalogue 
will show you that. 


PROJECT BUYERS GUIDE 


The AEM5510 Night & Day Relay has a host of practical 
applications. And it’s inexpensive. It was designed to be able 
to use a variety of optoelectronic devices — an FPT100 | 
phototransistor, a BPW50 photodiode or an ORP12 LDR. 
Fortunately — no, deliberately! — all are widely available. Dick 
Smith Electronics, for example, stock all three! But, instead 
of the ORP12, they stock an equivalent — the DSCD01. The 
741 op-amp is also widely available as a stock-standard item. 
And we've never found an electronics retailer yet that 
doesn't stock at least one of the opto devices specified. 

The Star Project this month, the Budget Stereo Control 
Preamp is being sold as a ‘basic’ kit, cat. no. K-3045, 
without the on-board power supply components, but 
including a front panel (the one from the Low Cost Stereo 
Amp, in AEM August 1987, K-4001). The optional 
components are all stock lines. At $89.95, this project has to 
be a bargain with the performance it achieves. And this 
month, DSE are also offering the case to suit, cat. no. H- 
2900, for just $27.95, down from $34.95. 
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AEM Project 3515 





Bob Reid VK3AWL 
Howard Rider VK3ZJY 





Amateurs = build this low-cost 
colour TV transmitter 





Part | 


This is the ideal project for ‘getting into” TV transmission on the amateur bands. 


ls economical and easy to build and get oper 
design put together by experienced ‘“ATVers’. 


THIS PROJECT has been developed so that you can completely 
build a television transmitter for operation on the 70 cm band 
ATV channels (426.25 MHz and 444.25 MHz), complete with in- 
tercarrier FM sound at 5.5 MHz, using only a multimeter for 
alignment! 

To achieve this, you build all the test equipment you need - 
three simple wavemeters with etched inductors; your multim- 
eter’s used as the indicator. These not only allow easy checking 
and alignment, but eliminate the possibility of tuning the ex- 


The authors are marketing a complete kit for this project. All 
components, pc boards, the case and heatsink are supplied. 
This overcomes the risk of inexperienced constructors using 
unsuitable components (e.g: incorrect physical size or wrong 
value, or rating etc). Enquiries should be directed to 232 
Cumberland Rd, Pascoe Vale 3044 Vic. 
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ating because it's a well-proven 


citer to the wrong frequency. A television set with UHF tune 
also makes a dandy test ‘nstrument — and most householc 
have one on-hand! 

Four sections comprise the complete transmitter project, eat 
contained on a separate printed circuit board module. The fo 
modules are: 


@ the RF exciter 

@ the video modulator 

@ the sound (audio) modulator, and 

@ the linear amplifier. 

As the power supply required is a nominal 12 Vdc, the transn 


ter can be used portable and powered from your vehicle’s 1 
battery, or at home, powered from a suitable 12-14 Vdc mé 


supply. 
A block diagram of the basic transmitter (sans linear 


The complete transmitter is housed in a roomy instrument case, 
locally made by Horwood, measuring 205 mm wide by 200 mm deep 
by 100 mm high. The socket at lower right is a standard video 
socket that accepts the connector from most domestic video 
camcorders. Video and audio are obtained directly from the 
camera; the camera may also be powered from the transmitter 
supply if you wish. 


iown here. Note that the project has been designed for colour 
ansmissions as colour video cameras and camcorders are more 
ymmon than monochrome units in amateur circles these days. 
The RF exciter is based on a very successful earlier design in 
se by a number of ATVers, produced by Jan VK3ATY: and 
oward VK3ZJY. This current design features a modified final 
age. The exciter produces 100 milliwatts peak output which is 
eal for driving a “‘block’”’ wideband RF linear power amplifier 
odule, such as the Mitsubishi M57716, which we have used in 
is project. This will raise the output to around 5 W under 
deo modulation. 
That’s quite a respectable power level in ATV terms. A video 
ansmission occupies a much wider bandwidth than a typical 
m or 70 cm voice FM transmission, for example, so that more 
ergy is being transmitted than a 5 W FM signal. When fed 
to a good Yagi antenna, the 5 W from this transmitter will 
ve good TV signals over similar distances to a 10 W FM trans- 
itter fed into a %4-wave whip antenna. : 

The video modulator was designed by Mike VK3YOV and 
sures a good quality picture under widely varying light levels 
the video. The sound modulator takes in line level audio di- 
ct from the camera which eliminates frame buzz problems 
merated in low level, high gain audio stages. 

The transmitter case is fitted with a standard camera connec- 
r socket so that audio and video from a domestic video cam- 
wrder is conveniently obtained. The camera can also be sup- 
ied with 12 Vdc power from the transmitter. 

The off-air picture and sound quality delivered by this trans- 
itter has proved excellent as reported from numerous units al- 
‘ady constructed and in use. 

Now you've got a good idea of the overall picture (no par- 
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FEATURES 

® Simple, straightforward design 

@ Operates on the 70 cm band 

@ Intercarrier FM sound at 5.5 MHz 


@ Modular construction, easy to build 
®@ Align it with just a multimeter 

®@ Excellent picture and sound quality 
@ Low cost 





dons for the pun!), let us take a detailed look at the circuitry. 
We'll get into the nitty gritty of construction in Part 2, next 
month. 


The RF exciter 


The block diagram shows this module to have five stages, each 
of which is identified on the circuit here. Four low-cost NPN 
VHF’ UHF transistors, type PN3563, are used with a BF960 UHF 
dual-gate FET in the final stage. The PN3563 is ideally suited to 
the applications here, being described in the data sheet as“... 
designed for use as RF amplifiers, oscillators and multipliers.”’ 
The PN3563 has a gain-bandwidth product (f,) over 900 MHz so 
it’s well within its capabilities here. 

For the sake of example, this description is confined to trans- 
mitter operation on 426.25 MHz, although the project will read- 
ily operate on 444.25 MHz. 

The oscillator stage, built around Q1, employs a 71.0416 MHz 
overtone crystal which the two following stages multiply to the 
final output frequency of 426.25 MHz. The circuit is an “‘over- 
tone oscillator,” with Q1’s base being effectively “grounded” 
only at the crystal frequency, providing the required feedback 
for oscillation in this circuit. The crystal operates at series res- 
onance which presents an extremely low impedance, hence 
grounding the gate. It has more than one series resonance, start- 
ing at the fundamental, but here the tuned circuit in the collec- 


100 mW 
OUTPUT 
426.25 MHz 


5.5 MHz FM 


Block diagram of the basic AEM3515 
Colour ATV Transmitter. The exciter 
module is represented by the top 
row of blocks, the sound module is 
immediately beneath it, and the 
video module is the group of blocks 
at the bottom. The linear amplifier 
module is not shown here. 


DRIVER 


MIXED 


SYNC. 
INVERTER 
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tor resonates at the crystal’s 71 MHz overtone frequency so that 
only feedback at that frequency matters. A slug-tuned coil is 
used to adjust L1-C2 to resonance. 

The oscillator stage’s collector voltage is stabilised by ZD1, a 
9.1 volt zener, to ensure supply rail variations do not affect the 
oscillator frequency and thus cause drift in the output frequen- 
cy. A small change here is multiplied six times at the output! 
The dropping resistor supplying current to ZD1 and Q1’s collec- 
tor is R5. C1 bypasses the collector circuit of Q1 and R1-R2 pro- 
vide its base bias. 

Output from Q1’s collector is coupled into the base of Q2 via 
a small value capacitor, C4. Transistor Q2 is a Class C multi- 
plier, tripling the input frequency at its collector. ‘Class C’’ here 
means that the collector current in Q2 flows for very much less 
than 180° of each positive-going input half cycle. No base bias 
is required. R4 provides a load for the energy coupled from Q1’s 
collector while Q2’s base is not conducting. The collector circuit 
is tuned to 213 MHz with CV1-L2. Here, and from here on, the 
tuned inductors are all air-wound, self-supporting coils. Q2’s 
collector circuit is decoupled via RFC7-C3. 

The next stage, involving Q3, is a doubler, output being on 
426.25 MHz. Here, Q3 has a small amount of base bias applied, 
which improves the stage’s sensitivity. Being a doubler, it has 
greater efficiency than a tripler would here, and you need all 
you can get once you reach 420 MHz! Energy from Q2’s collec- 
tor tuned circuit is inductively coupled into Q3’s base via a 
tuned circuit comprising CV2-L3, the latter being mounted in 
close proximity to, and on the same axis as, L2. C9 provides dc 
isolation for the base bias, which is provided by R6-R7. Emitter 
bias is provided by R8, which is RF-bypassed by C11. 

This stage’s collector is tuned by CV3-L4. Note that, instead 
of an RF choke, a small ferrite bead (‘‘bead 1’’) is used in con- 
junction with C8 to decouple Q3’s collector circuit. The ferrite 
bead is slipped over a short length of tinned copper wire link 


Internal view of the project. The RF 
exciter module is in the middle; the 
long narrow board at the bottom is 
the sound modulator, while the video 
board is to the left of the exciter. On 
the rear panel you can see the linear 
amplifier module, which is cooled by 
the heatsink you can see attached to 
the rear. Shielded cables link the 
video and audio signals; coax links 
the exciter and linear, and the linear 
to the antenna connector. 
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OSCILLATOR MULTIPLIER 
and this provides all the necessary inductance. The same tech- 
nique is also used to decouple the collector circuits of the final 
two stages. 

The next stage, involving Q4, is the sound mixer. The video 
carrier frequency at 426.25 MHz is coupled into Q4’s base via 
tuned circuit CV4-L5. Here, as with L2-L3, L5 is coupled to L4 





+12 V 


RFCS 





— MULTIPLIER ° 
wi SOUND IN 


SOUND MIXER—AMP 


by being mounted in close proximity, and on the same axis. The 
base of Q4 is coupled to L5 via C12 which is ‘‘tapped down” the 
coil to provide the required amount of base drive and reduce 
loading on the tuned circuit in order to keep its Q up. R9 pro- 
vides a load when Q3’s base is not conducting. 

The 5.5 MHz intercarrier sound is injected into Q4’s emitter, 

modulating the collector-emitter signal current. Q4’s emitter is 
bypassed at 426 MHz by C15 which has a relatively high im- 
pedance at 5.5 MHz. The sum and difference frequencies of the 
carrier and sound signals — 431.75 MHz and 420.75 MHz - ap- 
pear at Q4’s collector, as ‘‘sidebands’”’ to the 426.25 MHz carrier. 
The collector supply is ‘‘shunt-fed” via RFC3, an air-wound 
self-supporting choke, the 426.25 MHz video carrier and FM 
sound carrier mixed at the collector being passed to the final 
stage via a pi-matching network comprising CV5-L6-CV6. This 
network also provides a low-pass filter function, which gives 
some attenuation of harmonics above the output frequency. 
_ The final stage, Q5, is a BF960 dual-gate MOSFET, a high per- 
formance device for VHF/UHF applications. This comes in a 
special stripline package to reduce lead inductance. Output 
irom the Sound Mixer-Amp stage is coupled into gate 1 of Q5 
via C17 which provides dc isolation. A bias of some 3.3 volts is 
applied to gate 1 via R13, derived from the voltage divider 
‘ormed by R11-R12. C16 bypasses the bias point. 

The incoming composite video (that is, video signal and sync 
dulses) is impressed on gate 2 of Q5. A ferrite bead here, situat- 
2d close to gate 2, decouples any stray RF energy from passing 
back to the sound modulator. R14 provides a dc return for gate 
2, bypassed at 426 MHz by C18 which is a relatively high im- 
oedance at the highest video frequencies encountered. Source 
dias for Q5 is derived from the drain-source current flowing 
through R15, which is bypassed by C19. The drain supply is 
shunt-fed via RFC1 and the collector matched to a 50 Q load by 
1 pi-matching network comprising CV7-L7-CV8. C21 provides 
1c isolation. 

The composite video signal applied to gate 2 of the BF960 
nodulates the drain-source channel width, thereby modulating 
he drain-source signal current. Hence, quite a complex signal 
ippears at the drain of Q5, containing all the information we 
wish to transmit! 





Circuit diagram of the exciter 
module. You can relate the 
stages here to the block 
diagram. 


RFC1 


in : U7 ANTENNA 





VIDEO MIXER—AMP 


VIDEO IN 


The output is marked ‘‘antenna”’ because you can put the sig- 
nal here straight to air with good results across-town using a 
beam antenna of reasonable gain. In this project we have fol- 
lowed the RF exciter with a linear power amplifier which shall 
be described later. 

A fairly detailed tune-up procedure has been written for this 

module. When you get to this stage following construction, pro- 
vided you follow the suggested procedure, the exciter will pres- 
ent no problems as it is very “tame.” 
_ Each stage is individually decoupled along the supply rail by 
a series of RF chokes, formed by a few turns of wire around fer- 
rite beads, and associated 1n bypass capacitors. A 10u tantalum 
capacitor (C7) provides a general bypass at the 12 Vdc supply 
rail input. 


The video modulator 


For its apparent simplicity, this module does a remarkably good 
job of providing steady sync pulses and good video signals de- 
spite wide variation in the incoming video signal from the cam- 
era. For those familiar with a little television system technol- 
ogy, this modulator features ‘‘back porch’”’ clamping so that the 
sync/video relationship does not vary under varying video lev- 
els. A most desirable attribute for obtaining good signals off-air. 

Composite video is obtained from the camera. That is, the | 
video signal has the line and frame sync pulses mixed-in with 
it. This circuit splits off the sync signal and regenerates them. 
They are then recombined with the video, which has been am- 
plified, before passing to the final stage of the RF exciter. 

The incoming video is split two ways: to the video preamp 
and to the sync separator. A potentiometer, VR1 — the front 
panel control labelled “‘video”’, provides for some control of the 
video level. The base of the video preamp, Q6, is capacitively 
coupled to the wiper of VR1. A large value capacitor is used 
here because the impedance is relatively low and low frequen- 
cy signals must be passed. Q6 provides a gain of 8 x, its collec- 
tor being directly coupled to the base of Q7, the driver, to which 
we shall return shortly. 

Incoming video is also passed, via C26, to the base of Q10, an 
emitter follower. Its output is capacitively coupled to the base 
of Q11 via C27. Now the base of Q11 is not normally conduct- 
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VIDEO TO EXCITER 
DRIVER 


Circuit diagram of the video 


module. The stages identified VIDEO PREAMP 
heré can be related to the 

block diagram earlier. The 

Video Gain potentiometer is a ole 
front panel control; R16 is hit ze 
mounted across its terminals, all Dl 


not on the pc board. 


SYNC. SEPARATOR 


ing because it is prevented by the “0.5 V forward conducting 
voltage of D1, which is forward biased by R32. The sync pulses 
coupled from the emitter of Q10, which are only negative-going 
— the video signal being positive-going, will thus provide base 
current pulses for Q11, its consequent collector current pulses 
appearing across R33. Thus, the sync pulses are separated from 
the video. 

The pulses at Q11’s collector are then coupled via C28 to a di- 
ode clipper comprised of D2-D3-D4. Diodes D2-D3 clip the posi- 
tive pulses to 1.2 V and the negative pulses to about 0.5 V. The 
positive pulses will allow Q12 to turn hard on, while the nega- 
tive pulses will turn it right off as its base will be “pulled” to vir- 
tually zero volts because the base bias current from R34 will be 
diverted via D5 and D4. C29 effectively ‘speeds up’ the switch- 
ing of Q12’s base. 

The pulses at the collector of Q12 are directly coupled to the 
base ‘of Q13 which inverts the pulses at its collector, returning 
the now-regenerated sync pulses to their correct sense. The col- 
lector load of Q13 is trimpot VR2 which permits adjustment of 
the sync amplitude. This control’s wiper is linked directly to the 
base of the driver, Q7, via R21. Thus, Q7 receives both its base 
bias and the sync pulses from the collector circuit of Q13. 

The collector load of Q12 comprises two resistors, R35 and 
R37, ‘which permits the sync pulses here to be ‘tapped off’ for 
passing to the clamp key circuit. The pulses are first inverted by 
Q9, its collector being directly coupled to the base of Q8. Now 
the emitter of Q8 is biased-up to a few volts from the wiper of 


VR2, part of a voltage divider across the supply rails involving - 


R23 and R24. VR2 permits variation of Q8’s emitter voltage 
from about 1.5 to 5 V. C24 is an ac bypass for the emitter of Q8. 
The video and regenerated sync pulses appear at the emitter 


68 — Australian Electronics Monthly — Oct. 1988 











CLAMP KEY SYNC. INVERTER 








Q12 
2N5904. 


. MIXED SYNC. 
INVERTER 


DRIVE & PULSE 
SQUARER 


of Q7. The composite video being coupled to the video modula- 
tion input of the RF exciter. At each sync pulse, Q8 turns on, 
‘clamping’ the output level at the dc voltage set by VR2, the 
clamp trimpot. 


_ The sound modulator 


This module is remarkably simple and works remarkably well! 
As can be seen from the block diagram, it comprises three 
stages: the modulator, the 5.5 MHz oscillator and a buffer. 

High level audio input from the camera’s microphone comes 
into the ‘sound input’, VR4 enabling level setting for the audio. 
This is the front panel control labelled ‘‘audio.” The audio is 
capacitively coupled to the base of the modulator, Q14, via C33 
and R38. Bias is applied to the base of Q14 from VR3, the “‘lin- 
earity” control. We'll see why it gets this name shortly. First, 
though, we'll need to examine the oscillator. 

The 5.5 MHz sound carrier is generated by Q15, connected 
here as a Colpitts oscillator. The frequency is determined by the 
tuned circuit formed by L8 and C36-C37. The resonant circuit's 
tuning capacitance is “tapped” to provide the required feed- 
back. Note that C36-C37 are special high stability “‘dipped’’ 
mica capacitors to ensure adequate temperature stability of the 
oscillator. Base bias for Q15 is applied via the R42-R43 voltage 
divider. C35 bypasses the supply rail at Q15’s collector. 

The collectors of Q14 and Q15 are coupled via C34. The in- 
coming audio modulates the base-collector voltage of Q14. This 
effectively modulates the b-c bias voltage which, in turn, modu- 
lates the transistor’s collector-emitter capacitance. The capaci- 
tance swing is quite small, only about 1.5 pF or so, but this has 
quite an effect on the 5.5 MHz oscillator frequency. It works 
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The sound module circuit diagram. Note that C36 and C37 are 
high stability dipped mica capacitors. The Audio Gain 
potentiometer is a front panel control. 


lis way: the effective capacitance of C36-C37 is about 90 pF. A 
wing of 1.5 pF represents about a 1.7% change in frequency, or 
deviation of about 50 kHz. Just what we want! , 

The modulator’s collector voltage, and its base bias, is stabi- 
sed by ZD2, a 9.1 volt zener. R40 is the dropping resistor for 
D2’s bias current and Q14’s collector current. C32 is Q14’s sup- 
ly bypass. 


The collector-base capacitance change with base-collector 


oltage swing is a non-linear curve when taken as a whole. 
owever, over a small portion of the curve, determined by the 
yllector-to-base bias voltage, the c-b capacitance variation will 
2 relatively linear. Hence the necessity for VR3. 

Output from Q15 is coupled to the base of the buffer, Q16, 
om the emitter load, R14, via C38 and R45. The latter ensures 
“light” load on the oscillator’s output. Q16 is an emitter fol- 
\wer, the emitter load being a trimpot, VR5, which is dubbed 
sound level’. The wiper of this control is capacitively coupled 
\ the emitter of Q4, the sound mixer-amp in the RF exciter 
odule. Base bias current for Q16 is provided by R46. 

General supply rail bypassing is provided by C39 and C40. 


1e wavemeters 


1e accompanying circuits show the general arrangement of 
e three wavemeters. Note that wavemeters 2 and 3 are the 
me. Each has a “‘coil’’ which is simply a length of track etched 
1 the pc board. This allows them to be readily coupled to the 
ned circuit coils of the stage under test. As the photograph 
sre shows, they are fabricated on narrow strips of pc board, 
easuring 15 x 80 mm. 

Wavemeter 1 is a series resonant pickup loop capacitor- 
yupled to a half-wave peak rectifying detector using an OA91 
rmanium diode. It is tuned to about 70 MHz. Note that it has a 
dle in the board situated in the middle of the loop. This allows 
to be lowered over the slug tuned coil L1 in the RF exciter in 
‘der to gain sufficient coupling. 

Wavemeters 2 and 3 comprise parallel resonant loops 
pacitively coupled to the same sort of rectifier as used on 
avemeter 1. A small trimmer sets each wavemeter frequency. 
favemeter 2 tunes around the 210-220 MHz region, while 
avemeter 3 tunes around the 420-440 MHz region. 


oming up 


tt 2 gets to the “good bits’, constructing the project. Bet you 
n hardly wait! rN 
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WAVEMETERS 2&5 


Three wavemeters are used to tune-up the exciter. Your 
multimeter is used as an indicator — an ordinary analogue type is 
best, or a simple milliammeter. The size of the pc board loop and 
the value of the associated tuning capacitor sets the frequency of 
the wavemeter. 





The three wavemeters — 1, 2 and 3, from left to right. 
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IRD BIRTHDAY CONTEST No.2. 





Slave over a hot soldering iron, not a hot stove! 


You would, of course, prefer to spend more time on 
interesting pursuits than at functional activities 
such as making meals. Unless making meals is a 
more interesting pursuit, that is! 

Well, Adelaide electronics retailer, Eagle Elec- 
tronics, has presented you with this dilemma — er, 
fabulous prize, a top-line microwave oven by NEC. 
Win this and you'll be able to whip up a quick snack 


1) Heart of the microwave oven is the “magnetron”, a 
high power 2.5 GHz oscillator. Name the two men who 
developed the “cavity magnetron’’? 


0), Cr OOD Oe eR Oe EL OO NO. COE -0 Oe et Ore TERR ESSA tele 046 26. One) Bw Ce hee esd EE 8! 6 ele 
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3) Eagle Electronics has an associated company in the 
kit business. What’s its name? 
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In 25 words or less, describe the first meal you'd like to 
cook in this NEC microwave oven. 
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so you can return to that project on the bench, or 
whatever. 

This NEC microwave features all the latest control 
tricks with it’s microprocessor operated control 
panel. And it’s a cinch to operate! 

Of course, if you don’t want it in the. workshop, 
you could always endear yourself for ever to the rest 
of the household and donate it to the kitchen! 


I have read the rules of the contest and agree to abide by 
their conditions. 


Signature: 
Name: 
Address: 
P/Code: 


PROS te ee a A 


CONTESTS CLOSE 31 OCT. 1988 


AEM Star Project 





High performance, low-cost 
stereo preamp/control unit 


lick Smith Electronics 


iis project is for the audio enthusiast on a budget or for the audio 
xperimenter who doesn’t want or need a preamp with all the expensive 
bells and whistles’’. It can be built into an existing amplifier or as a 
tand-alone unit. Good performance is ensured through the use of a 
2latively new high performance op-amp, the LM833. 


UDIO POWER AMP KITS have been an extremely popular: 


3m with enthusiasts for well over a decade now. The best sell- 
g ones over that time have been the 50 W and 100 W ampli- 
3r modules based on that most popular of bipolar power tran- 
stors, the 2N3055. These modules are bought to be used in a 
iriety of applications: PA amps, guitar amps and home stereo 
‘tups. While various preamp kits to suit PA and guitar amp ap- 
ications have been available, there has long been a demand 


ira “stand-alone” stereo control preamp for application with 
‘ese popular power amp modules. 


Resourceful constructors over the years have pressed into 
rvice all sorts of preamp modules and kits for use with power 
np modules they've elected to use in a stereo setup, but 
ere’s been nothing available as a stand-alone unit - generally 
preamp for another application or setup has been pressed into 





SPECIFICATIONS 

Rated Qutoutie okies CASS Sie cece 1 V RMS into 10 kQ 
Input Sensitivity 

PRGING sch estan Ho seit pac baa Uda Sosa vbineyy hae caste ceavans 3.2 mV RMS 
UN ssa ae oa sat wasted Grathacadrvccesbpiagievensked 178 mV RMS 
PHONG OveriGi a iil Race nsoees eects pecdescaceconene 133 mV RMS 


Signal Noise/Noise Ratio (at 1 khz, flat) 
Phono: -75 dB referenced to 10 mV RMS input 
Line: -80 dB referenced to 200 mV input 


Frequency Response 
Line Inputs. Aco anaes a -2.5 dB @ 20 Hz; -0.5 dB @ 20 kHz 


PHONG Ste@GGs.ta. aicnecs eee Oar oun. RIAA/IEC equalisation 
within +2 dB (30 Hz to 15 kHz) 


Tone Controls 


Be eee rane Se ae noua doen cas Rae 60 Hz, +12 dB 
BY 191, - ERR ERE cite UE, ETO clad Ea 15 kHz, +13 dB 
Stereo Separation 

EAP osice vib tee as BS See RE iiien Wine dibs Upvke bhidhccasst eee -70 dB 
= re] 21 8 DOE A PRR UE MR Sh TES RES ot OE aay Ta 2 -68 dB 


Oct. 1988 — Australian Electronics Monthly — 71 


service. Not always a wholly satisfactory arrangement. 

Well, this project corrects that situation and “fills the gap” for 
those many enthusiasts who like to experiment with their ste- 
reo setup and ‘“mix-n-match” various modules involved in the 
equipment. It is ideal for use with the 50 W and 100 W bipolar 
amplifier modules, DSE kits K-3440 and K-3442 respectively, or 
the more recent MOSFET output 60 W and 120 W amp mod- 
ules, DSE kits K-3441 and K-3443 respectively. 


General description 


This is a fully self-contained stereo preamp control unit, in- 
cluding all the usual controls you need: 


® volume 

@bass 

® treble 

@ balance 

@ input selection switching 
@ tape monitor switching 

® mono/stereo switch. 


The balance and tone control potentiometers specified all have 


a detent at the centre position and the volume control has a d 
tent ‘‘clicker plate” for step-level setting. The tape monitor ar 
mono/stereo pushbuttons act independently, while the four i: 
put selection switches are linked so that only one source mé 
be selected at any time. 

The unit has provision for the following input sources: 


® phono, magnetic cartridge 

® compact disc player 

@ tuner 

® tape 

® auxiliary; 

and provision for the following outputs: 
® tape 

@ line 

@ headphones. 


Refer to the specifications for sensitivity, line output levels ar 
other details. A LED is provided for ‘‘power on”’ indication. 
The phono and high level input stages employ a relative 
new high performance dual audio op-amp IC, the Nation 
Semiconductors LM833. This features low distortion (typical 


- 


CIRCUIT DETAILS . CIRCUIT DIAGRAM of the project. 


A). SW1a/b/c/d connect one of four in- 

puts (phono, tuner, CD, auxiliary). SW2 

connects the tape input. The inputs are 

directly coupled through R8/R108 to 

VR1/VR101 (volume control) in the in- 

put preamp stage. 

B). SW2 enables phono, tuner and CD 

inputs to be recorded while you are 

monitoring the output — “SOURCE” 

position, or without monitoring the out- 

put — “TAPE” position. 

C). SW3 gives mono operation by con- 

necting left and right inputs simul- ca 

taneously to both amplifiers. OPTIONAL 
PARTS NOT 


Resistors R8/R108 provide source iso- SURED 
lation between left and right inputs and 

audio mixing of left and right inputs 

when mono operation is selected. 


Now let us take the amplifier circuits. 
IC1 and associated components form 
an RIAA phono preamp. IC2 is a non- 
inverting amplifier with a gain of 6.5. IC3 
and surrounding components form the 
tone control circuit. 1C4/104 are the 
headphone amplifier |Cs. These have an 
internally fixed gain of 20 so R17 and 
R18 are needed to attenuate the input. 


You can buy optional components to 
build an on-board supply, as detailed in 
the text. Here, a 12-0-12 volt pc-mount 
stepdown transformer is rectified by di- 
odes D1-D4, smoothed by C24 and 
C25, to produce positive and negative 
unregulated rails of about 17 V. Two 


three-terminal regulators, IC5 and IC6, nets 
then provide regulated +12 V rails. If pr Ray 


you get your dc for the three-terminal 
regulators from the power amplifier, it 
should range within 15 to 30 V. The re- 
quired negative supply current is 
around 15 mA, and positive supply cur- 
rent around 70mA, with the preamp 
running at the rated output of around 
1V RMS into 10kQ, and with 15 Q2 
headphones in use. 
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* BIPOLAR 8 
ELECTROLYTIC = 
TYPES 
NOTE: COMPONENTS SHOWN 
FOR RIGHT HAND CHANNEL FROM 
Sw102 


LEFT CHANNEL INPUTS 


0.002%), low input noise, wide bandwidth, high slew rate and 
wide dynamic range. It is ideally suited to the demands of 
today’s digital recordings. A data sheet is reproduced elsewhere 
in this issue. 

The tone control/line output stage employs a TLO72, a high 
performance FET-input dual op-amp. Baxandall-type tone con- 
trol circuitry is used. 

To provide headphone output, an LM386 1 W audio power 
amp has been used, one for each channel. This should provide 
adequate level for both high impedance and low impedance 
headphones. 

Split supply rails of +12 V are used, derived from positive 
and negative three-terminal regulators (IC5 and IC6, respective- 
ly). 

Yuu can build the preamp as a stand-alone unit as provision 
has been made for an on-board power supply, or it may be 
powered from external dc supply rails of between 15 and 30 
volts, such as might be used for your power amp modules. A pc- 
mount stepdown transformer is specified for the on-board pow- 


er supply. 
The printed circuit board has been designed to minimise off- 


et ee ee ee ee ee ee ee 


Shy CERT AT te ARI SSE SR Soy | IS ‘ | 
| 
| 
MAINS PLUG 
| 
eee CHASSIS | 
POWER | 
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TB1 +12 V 





10n 

| -12 V 

| 

| 

PTIONAL @¢ ____I 
PWR S. COMP | LED! 
WER SUPPLY 
MON T 

HH CHANNELS _| BOTH CHANNELS "= y 


- Tuner 


- Disc (record player) 


board wiring, so that only the headphone socket and dc supply 
lines or mains input wiring to the board is required. Pushbutton 
selection switches that mount directly on the board have been 
used; likewise, the tone, balance and volume control poten- 
tiometers are mounted on-board. The input and output connec- 
tions may be hard-wired, but note there is provision for a pc- 
mount RCA socket set for the input (this is optional). 

Note that, with some of the capacitors, the pc board has been 
laid out with extra pads and holes so that either radial lead (ver- 
tical mounting) or axial lead (horizontal mounting) types may 
be used. 

The placement of the switches and potentiometers has been 
arranged so that the front panel of the Economy Stereo Amp, K- 
4001 (AEM, August 1986), may be used as a front panel for this 
project. Indeed, that project’s case (cat. no. H-2900)may also be 
used to house the project if you're building it as a stand-alone 
preamp in a ‘component’ stereo system. 


Construction 


Right. Let’s get on with the assembly details. First, the ‘basic’ 
project, as if you’re building it into an existing amplifier which D> 





GANGED WITH 
LEFT rs NEL 
| 
| 
lc1g9 
= 3 OPTIONAL 
a PART NOT 
Sateen o> nee 
C23a C23b 
7. LEVEL IF 100n 220n 
VR4A NECESSARY : 
BALANCE 


- CD (compact disc player) 

- Auxiliary (tape recorder, etc) 
- Source/Tape Monitoring 
Sw3 - Stereo/Mono Switch 


All the input switches (SW1a/b/c/d) are shown de-selected (all pushbuttons out). 
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The preamp has been designed so that the front panel of the K-4001 Economy Stereo Amp (AEM, Aug. ‘87) may be used with it. 


ilso provides the power supply. 

Even though you may be a relative novice at project con- 
truction, you will find this kit straightforward and unlikely to 
ye too hard: provided always, of course, you consider what you 
ire doing before you do it, and check connections and compon- 
nts again and again. 

It is always a good idea before commencing assembly, to do a 
risual check of the pc board. See that all the holes are drilled 
ind of the correct diameter, although it’s rare to find problems 
1ere. Nevertheless, it can save hassles later. 

The component layout diagram shows the where you put all 
;omponents. It would be best to start by inserting the twelve 
inks. These are short lengths of tinned copper wire. Then fol- 
ow with the resistors and capacitors. You can mount them in 
ny order. You will probably find it easier to mount the switch- 
s and potentiometers after soldering all the resistors and ca- 
yacitors in place as these are bulky components and would 
nake the fitting of some components a little difficult. Be sure 
jou seat the pots and switches firmly down on the board before 
oldering. Note that the cases of the potentiometers are all 
inked together with a length of tinned copper wire which is 
hen linked to the board’s earth plane at a hole behind VR4. 

Solder all the semiconductors in place last. Take care when 
rou bend any component leads so that you don’t break them 
iff. Be sure you get the orientation of all the electrolytic capaci- 
ors and semiconductors correct or you're likely to destroy 
omething when the project is first powered-up. 

Fitting the module to an existing power amplifier is up to 
rour imagination and any mechanical limitations of your power 
mplifier chassis. 

When you are working out how you will go about fitting the 
wo together, you must think of the power supply, line output 
2vel, and proximity of the amplifier inputs to the control unit 
c board. Refer to the power supply and output interfacing 
aragraphs later for details about interfacing the preamp with 


POSITIVE 


REGULATOR Aas 


REGULATOR 


78xx 79xx 





an existing amplifier. Mount the input sockets as close to the 
control unit pc board as possible to cut out unwanted pickup. 
Use shielded cable if necessary. 


Stand-alone 


When mounting the project in a case, the board may be sup- 
ported at six places using standoff pillars. If you’re using the H- 
2900 case, six drilled and tapped 15 mm-long standoffs are re- 
quired. Two extra holes, of 3.5 mm diameter, for the board sup- 
ports at the left hand end are required. Use the unassembled pc 
board as a template to mark where you will drill them. 

The front panel will need a hole drilled in it for the head- 
phone socket. Locate this hole above the stereo/tape switches 
located between the bass and volume controls. 

Build the pc board as described for the basic project instruc- 
tions, mounting the optional pc board components TB1, C28, 
T1, D1-D4, C24, C25, CN1, and CN2. | 

Fitting the pc board to the H-2900 case should be self- 
evident. You line up the 15 mm spacer holes with the bottom 
case holes. Note that you have to fit the pc board before you try 
to secure the front panel. 

Draw the pc board through the case’s chassis front aperture, 
then push it backwards to make it easier to fit the RCA input 
sockets CN1 and CN2. Secure these input sockets to the case 
with two No. 4 x 6 mm PK screws. Secure the front panel with 
four black M3 countersunk screws, nuts and washers. Now wire 
the headphone socket using twin shielded cable. You'll have to 
determine tip, ring and sleeve connections by inspection. The 
tip goes to the left channel output, the ring to the right channel 
and the sleeve to the earth (or common) via the cable’s braid. 

For the output sockets (CN3, CN4), use a stereo RCA socket 
set (e.g: cat. no. P-1442), or two panel-mount sockets, mounted 
to the case rear panel. You must make sure the metal outer of 
the RCA sockets is electrically isolated from the chassis. Refer 
to the component overlay diagram for the wiring details. Solder 
their earth tabs together. 

Install the line output sockets after the main pc board. Mount 
the panel inside the case, securing it with screws and nuts. Run 
tinned copper wire from the pc board to the relevant output 
socket, for both the ‘active’ and the earth connections. Wires 
should be connected to both RCA earth tabs. Connect the two 
capacitors C23a/C23b between the chassis and the RCA earth 
tabs using a metal solder lug under an adjacent mounting nut. 

The tinned copper wire running between all the pot cases 


_ should be run, not to the pc board earth, but to a solder lug un- 


der one of the chassis-front panel screws. 

The power switch, SW4, mounts on the far left side of the 
front panel. The mains cable is secured with a clamp grommet, 
a hole for which is provided in the rear apron of the chassis. 
Route the mains cable active (BRN) and neutral (BLU) wires di- 
rectly to the power switch and the switched output directly to 
the terminal block, TB1, on the pc board. Note that the incoming 
mains leads go to one set of the switch’s contacts, NOT the pole 
connections, so that the switch does not make the unused con- 
tacts live when switched off. | 

Attach the mains cable earth lead to the chassis using a solder 
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lug, nut, screw and a shakeproof washer. This lead must be 
longer than the others so that it’s the last to break in the event 
of an accident that wrenches the leads free. 

Note also that you must sleeve all the exposed mains switch 
connections with heatshrink tubing in the interests of safety. 
Safety, in this instance, means your life and the life of anyone 
who works on the unit, so you have a responsibility to play it 
safe. Additionally, cover the front panel LED’s exposed connec- 
tions with tubing. 


First tests 


Do a thorough visual check of your work and correct any errors. 
Organise an audio source, headphones and an amplifier, and a 
dual-rail power supply if the unit’s not stand-alone. You'll need 
a multimeter for dc checks. ; 

Apply power and check the two supply rails with regard to 
earth. The two long links behind SW3 (refer to the component 
overlay diagram) are the best place to do this. If you find no 
supply here, switch off the power and check that IC5 and IC6 
are the right way round, or if you're using the on-board power 
supply, check for correct orientation of diodes D1-D4. 

If, or when, your first check goes OK, then check at the sup- 


ply rail pins of all the op-amps. If you have any problems here, © 


it’s likely to be a dry joint. With the power off, carefully trace 
and re-solder all the joints in the affected track. 

Once all the dc checks are out of the way, plug in an audio 
source — tape, CD or record player — and prepare to check the 
output on the headphones. For this test, you should first set the 
volume control fully off, the balance and tone controls at centre 
position, the mono/stereo and tape/source switches both out, 
and the appropriate source switch pushed in. 

Power up, set your source going and then advance the vol- 
_ ume control. You should hear the source clearly in the head- 
phones. If you have any problems here, check that you have the 
source correctly plugged in and set up, and that the headphone 
socket is correctly wired. . 

If, or when, all’s well, play with the balance and tone con- 
trols, mono/stereo switch etc, to see that everything functions 
as expected. Now you're ready for a full try-out. Good luck and 
good listening! 


Output interfacing 


The stereo control unit as specified is designed to work into a 
power amplifier input resistance of about 10 kQ or higher. The 
output level into this load is 0.8 V RMS for a 150 mV RMS input. 

If you need to, you can lower the output level by wiring in 
the optional series resistors (Rs) and cutting the tracks between 
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Top down view of the preamp, assembled in its ‘basic’ version 
without the optional components. 


the pads. Refer to the component overlay diagram to find whe! 
they are located. 

The value of the series resistor is calculated according to th 
formula: 


Rs. = Rpa(1 — x)/x 

where x =. Ed/Eo, 

Ed = _ max. desired drive voltage 

Eo = max. output voltage of control unit 
Rpa = _ power amp input resistance 

Rs = series resistor value 


NOTE: this is only valid where the value of Rpa is >600 Q. 


For example, if a drive level of 0.5 V RMS is needed for a powe 
amplifier having an input resistance of 10 kQ; 


Rs a 10,000 (1 - 0.625)/0.625 
Because x = _ 0.5/0.8 
Thus,Rs = _ 6k 


So, select the nearest preferred value for Rs. i.e: 5k6. 

You may have to increase the value of R18/R118 in the heac 
phone amplifiers if the output level is decreased. However, ¢ 
there is plenty of level into the amplifiers you should find it ur 
necessary to change these. 

For power amplifier input resistances of less than 7 kQ, yo 
will have to increase the value of the coupling capacitor 
C19/C119 to preserve the low frequency rolloff of 10 Hz. 

The new value for these can be calculated from: 


C = 1/2nFcRL, where 

Po: = 10H 

RL = Rs +Rpa 

Rs =_ series resistor, if used, and 
Rpa = _ power amp input resistance 


e.g: for a given power amplifier the drive level is correct bi 
with an input resistance of 5 kQ: 


C- = 1/6.2810 x 5000 
= 3.2 uF 
use the nearest preferred value, 3.3 uF. _ 





This month’s Star Project is from Dick Smith Electronics who 
will be marketing kits through their stores and dealers; cat. no 
K-3045, $89.95 for the basic kit. Mail order enquiries to PO Bo 
321, North Ryde 2113 NSW. (02)888 3200. 


AEM Project 5510 





The ‘night-n-day’ relay 


‘oger Harrison 


his project controls the switching of a relay according to the available light level falling on 
1 light-sensitive detector. It may be used to switch on a porch light, or other outside light, 
vhen night falls or control the daily switching on and off of a fish tank light, for example. 
Youbtless resourceful constructors will find plenty of uses! 


[AVE YOU EVER fumbled at the front door with your keys on 
dark night? Or left the fish tank light on all night so often you 
orget how many times you’ve been reminded about it? Un- 
oubtedly these little hassles in life could be fixed with one of 
10se electromechanical time switch gadgets; but then the long 
ays in summer and the long nights in winter necessitate your 
2membering to reset them every few months and that’s even 
arder and more hazardous than trying to remember something 
very day! 

They’re pretty straightforward, everyday applications. Let us 
lustrate with one that’s a little unusual. The entrance to our 
rst floor offices here at the magazine is on the western side of 
ie building. There is a short hallway leading to the bottom of 
1e stairs to the first floor. Early in the morning and in the late 
fternoon, that short hallway is mighty dark, despite there 
eing plenty of light outside. 

Inevitably, because it’s quite light upstairs, the light for that 
allway doesn’t get switched on until well into the evening 
rhen switching on other lights reminds you; or in the early 
iornings, it’s rarely switched on at all. At such times, negoti- 
ing that first step of the stairs, going up or coming down, can 
e hazardous. 


LEVEL: We rate this construction project as Suitable for 
constructors of: 


INTERMEDIATE 


experience, between beginners and experienced constructors, with 
experience in building a number of projects of differing complexity. 





Why couldn’t we have an automatic night and day switch for 
the hall light, we were asked? Well, this project is ideal for the 
application. In fact, it’s ideal in any application where you can 
detect changes in light level and use that to operate something 
via a relay. 


Sensors of light 


A variety of different electronic devices are available which can 
‘sense’ the presence of light. They are generally termed 
photosensors, and they are all semiconductors of one sort or an- 
other. What all these devices do, in brief, is alter some charac- 
teristic in response to changes in light falling upon their active 
surface. . 
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There are three common types of photosensor commonly 
available through electronics retailers. First, there’s the 
photoconductive cell, otherwise known as a light dependent re- 
sistor, or LDR; secondly, there’s the photodiode and lastly, 
there’s the phototransistor. 

Light striking the surface of a conductive material can pro- 
vide sufficient energy to cause electrons in the material to leave 
the atoms to which they're normally attached. These extra free 
electrons are available to add to the existing free electrons al- 
ways present in conductive material and thus the material’s re- 
sistance decreases in response to the increased energy pro- 
vided by the light energy falling on the material. 

This property is exploited in LDRs, which consist of a thin 
layer of cadmium sulfide (CdS), or less commonly — cadmium 
selenide (CdSe), on a disc-shaped base with metal terminations 
deposited across it having ‘fingers’ running between each 
other. Terminal leads are then attached to these. This assembly 
is then encapsulated in a flat cylindrical casing with a ‘“‘win- 
dow’”’ allowing light onto the active surface. The terminal leads 
may project from the rear, for ‘face up’ mounting, or from the 
side for vertical mounting. 

The accompanying picture shows a common LDR, the 
ORP12. It can be bought for about $1 to $2, or so. This device 
has a response that is most sensitive to visible light with wave- 
lengths between 500 and 800 nanometres (nm). 

Light falling on the junction of a semiconductor diode will 
bring about an increase in its reverse leakage current. When a 
diode is reverse biased, always a small Jeakage current will 
flow. Thermal energy — heat — generates hole-electron pairs 





SENSORS 
A A 
~ 
A OR B 5 8 
LIGHT PHOTO- PHOTO- 
DEPENDENT TRANSISTOR DIODE 
RESISTOR | 
(FPT100) (BPWS0) 
(ORP12 OR 
SIMILAR) 
TO 
SENSOR 
(SEE TEXT) 
oe Cy —SEE TEXT 






R1—SEE TEXT 
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An ORP12 LDR. The ‘active’ surface is seen 
through the window on the top. Typically, it will 
have a dark resistance of around 10 MQ. At a 
light level of 50 lux, its resistance typically 
drops to around 2500 ©; less than 150 2 with a 
light level of 1000 lux. Dick Smith Electronics 
stock a device with similar characteristics 
known as the DSCD01. 





(remember how semiconductors work?) which move across th 
junction, and this accounts for the reverse leakage curren 
hence, increasing the diode’s temperature will increase the re 
verse leakage current. Light falling on the diode’s junction wi 
also generate hole-electron pairs, increasing the reverse leal 
age current. The more light is concentrated on the junction, th 
greater the increase in reverse leakage current. - 

Photodiodes come in a wide variety of packages and charat 
teristics. Some have an integral lens, others do not. Some re 
spond to visible light, others respond to infra-red. With no ligt 
falling on the junction, the diode’s ‘natural’ reverse leakage cu: 
rent dominates; this is known as the dark current. A quite com 
mon photodiode is the BPW50. This has a response that peak 
in the infra-red region, centred on 900 nm but is still quite sens 
tive at visible light wavelengths. The BPW50 can be bought fc 
around $2.50 to $3.50. 

A phototransistor is constructed with an enlarged collecto 
base junction which works in the same manner as a revers 
biased photodiode controlling the transistor’s collector curren 
Light radiation falling on the collector-base junction increase 
the collector-base leakage, this apparent base current is the 
amplified by the transistor in the usual way, greatly increasin 
the collector current according to the current gain of the transi 
tor. 

With no light falling on the c-b junction, the collector’s leal 
age current (thermally induced, as in the diode) is called the co 
lector dark current. The FPT100 is a very common phototransi: 
tor with a response in the visible light region. It has a small len 
in the top of the package to focus the light onto the device’s er 
larged c-b junction. The FPT100 has three “‘legs’’ connected t 
its base, emitter and collector, but other types of phototransistc 
may only have two legs, providing connection to the emitte 
and collector only. The FPT100 costs between $1 and $2. 

To summarise: 


® With an LDR, the resistance decreases with increasing light. 
@ With a photodiode, the reverse current increases with increa: 
ing light; and, 
®@ with a phototransistor, the collector current increases with ir 
creasing light. 


+12 V 
RLY1 NORMALLY 
es | ° OPEN (N/O) 
COMMON (C) 
| : NORMALLY 
Q1 CLOSED (N/C 
BC547 
BC548 
OV 


\ny of these devices may be successfully used in this project, 
jut some adjustment to component values is necessary, as de- 
ailed later. 


the circuit 


‘he circuit is simplicity itself. An operational amplifier (op- 
imp), IC1, ‘senses’ the characteristic change in the photosensi- 
ive device and is arranged so that its output swings to the posi- 
ive rail when the light level falls below a certain threshold, or 
o O V if it rises above a given threshold. That is, it’s arranged 
lere to act as a switch. The op-amp’s output drives the base of a 
ransistor, the collector current of which flows through the coil 
f a relay. When the base gets current, which happens when 
he op-amp’s output swings positive in response to the light lev- 
| falling, the relay is operated, its contacts switching the circuit 
f whatever you wish to control — in our case, a lamp. 

The photosensitive device connects across the points marked 
. and B, which places it in series with R1. An LDR is not polar- 
sed and may be connected either way round, its light con- 
rolled resistance varying the current flowing through it and R1. 
\ photodiode and transistor are polarised so that the 
yhotodiode will be reverse biased when connected as indi- 
ated, its light-controlled leakage current flowing through R1, 
vhile the emitter-collector junction of a phototransistor will be 
orward biased, its light-controlled collector current flowing 
hrough R1. 

The photosensitive device and the resistor R1 form a voltage 
livider. The junction of R1 and the sensor is connected to the 
nverting input (pin 2) of the op-amp, IC1 (a 741). With light im- 
jinging on the photosensitive device, it will conduct more cur- 
ent and the voltage at this junction will tend towards the posi- 
ive supply rail. When the light level falls, the current through 
he photosensitive device decreases and the voltage on the op- 
mp’s inverting input will fall towards the 0 V rail. 

The voltage on the non-inverting input of [C1 (pin 3) is pre- 
et by a “trimming” potentiometer (or ‘‘trimpot’’), RV1. When 
ie voltage on pin 2 of IC1 (the inverting input) falls below this 
re-set level the op-amp output (pin 6) swings toward the posi- 
ve supply rail, driving current into the base of Q1 and operat- 
ig the relay. 

Whenever the light intensity rises, the voltage on pin 2 of IC1 
rill increase because with an LDR its resistance decreases, in- 
reasing the current through it and R1 and the voltage across R1 
rill rise, or with a photodiode or phototransistor, the current 
irough them rises, with the same result. The voltage across R1, 
nd thus the voltage on pin 2 of IC1, will increase until it is 
igher than the voltage on pin 3, determined by RV1, and the 
p-amp’s output will swing to zero volts. Transistor Q1 then re- 
ives no base current and the relay turns off. 

To avoid the lights flashing on and off around the switching 
vel with small fluctuations of light, hysteresis is provided by 
4. It works like this. When the output of IC1 is low (0 V) the 
urrent through R4 reduces the pre-set voltage level on pin 2. 
Jhen the output of IC1 switches high (towards the positive 
il), the voltage on pin 2 is increased by the current through 
4. The effect is to switch the lights on at one light level and off 
- another light level, thus avoiding any tendency to oscillation. 

The zener diode prevents the transistor, Q1, from being per- 


FPT100 ee 
3PW50 


Photosensor pinouts. The FPT100 
and BPW50 require correct 
orientation. With the FPT100, the 
emitter (e) goes to input B on the 
board, the coliector (c) to A. With 
the BPW50, the cathode (k) goes 
to input B, the anode to A. An 
LDR may be connected any way 
round. 


manently turned on as the output of the op-amp cannot com- 
pletely reach the 0 V rail. The op-amp’s output must reach about 


4 V before the relay operates (determined by the 3.3 volt zener — 


voltage plus the 0.7 V base-emitter voltage of Q1). 

The photosensitive device may be mounted on the project’s 
printed circuit board, or remote from it. If mounted remotely, 
hum picked up from mains wiring may cause problems. The 
function of the capacitor Cx, dotted-in on the circuit diagram 
across the A-B input connections, is to reduce its effect. A value 
between 10n (0.01) and 470n (0.47.1) should do the job. 

The unit is powered from a (nominal) 12 Vdc supply which 
may be derived from any handy source, such as a plugpack. 
The project draws less than 100 mA at most. Supply bypassing 
is provided by Ci, and D1 shorts out the reverse-voltage back 
EMF from the relay coil when Q1 switches off. 


Construction 


The project is constructed on a printed circuit (pc) board with 
the relay contact connections wel! away froin the other circuit- 
ry for safety when switching the 240 Vac mains. The photo- 
sensitive device is located at the other end of the board and the 
board may be orientated so that whatever device you use can 
be faced towards the light. 

Alternatively, the photosensitive device may be mounted at a 
convenient place away from where the pc board is located. It 
may be connected by a suitable plug and socket arrangement, 
but a shielded cable should be used to reduce hum pickup. 

So, one of the first things to do is to determine where you're 
going to locate the project and/or the photosensitive device. 
This will determine a few things regarding the project's con- 
struction — and the parts required. You may want to mount the 
pc board in a small plastic enclosure, providing a small hole for 
light to fall on the photosensitive device mounted on the pc 
board. Or, mount the pc board behind a wall panel, in a small 
box or not, as required. As different circumstances differ wide- 
ly, we've necessarily left these details to you. However, for 
long term reliability, ensure that dust is kept off the pc board. 

Assembling the components to the printed circuit board is 
quite straightforward. The component overlay diagram here 
shows the placement of all the components. First, however, 
give the pc board a visual-check — no matter whether you’ve 
made your own or bought one. Check for small copper 
‘‘bridges’”’ between closely-spaced tracks or pads. See that all 
the holes are drilled and of the right diameter — drill them out 
if they aren’t. See that the pins of the relay fit through the holes 
for them. You may need or want to drill holes for mounting 
bolts on the four corners. 

Leave the relay till last as it’s a relatively bulky, heavy item. 
Solder the resistors in place first. While they aren’t polarised 
and don’t have to be placed in a particular orientation, it’s a 
good idea to orientate them with their colour code bands all fac- 
ing in the same direction. This aids checking and makes for a 
neat assembly. The trimpot, RV1, is a miniature, vertical- 
mounting type and its pins will only fit one way in the three 
holes provided. 

Note that the value of R1 will depend on what photosensitive 
device you are using. If you use a phototransistor as we have 
done, you will find the value of R1 correct at 100k. However, if 
you use a photodiode or an LDR, you may have to increase the 
value of R1 to 1M so that the op-amp is able to switch properly 
at low light levels. 

The hysteresis, or difference in light levels between turn-on 
and turn-off, is set by the value of R4 and is designed to avoid 
oscillation around the switching point caused by small fluctu- 
ations of light. Increasing the value of R4 decreases the hyster- 
esis and vice versa. We found 100k a good value. 

With the resistors in place, next install the zener diode, the 
diode, the 741 IC and the transistor, taking care to place them all 
the right way round. Consult the component overlay diagram. 
The diodes will have a band at one end (marking the cathode), 


Oct. 1988 — Australian Electronics Monthly — 79 


he 





View of the completed pc board, with an FPT100 phototransistor 
installed (at the end opposite the relay). 





Component overlay. Note the orientation of the semiconductors 
and the electrolytic capacitor, C1. 





Full size reproduction of the printed circuit artwork. 


and these should be placed to correspond with the band shown 
on the diodes on the overlay. IC1 will have a notch or promi- 
nent indentation in the top at one end and this corresponds to 
the mark shown on the overlay. Or perhaps it will have a small 
indentation adjacent to a pin at one corner — this is pin 1. The 
transistor orientation can be determined from the pinout, relat- 
ing this to the overlay. With the semiconductors in place, then 
solder capacitor C1 in place, making sure you get it, too, the 
right way round. 

If you’re mounting the photosensitive device on the pc board, 
do it now, keeping in mind where you're going to locate the 
project so that you can orientate it correctly, allowing the light 
to fall on it. : 

Note that the board has been designed so that an FPT100 
phototransistor will mount directly to it, the collector going to 
A, emitter to B. This faces the sensitive area of the device up- 
wards from the top surface of the board. The BPW50 will also 
mount on-board, cathode (the shorter leg, marked ‘k’ on the 
pinout diagram) to A. This places the sensitive face at right 
angles to the board, facing away from the relay. 

If you’re using an LDR, you'll find the leads a bit widely 


_ spaced for mounting directly to the pc board. To mount it on the 


board, you'll need to carefully bend a ‘‘dog’s leg’ in one or both 
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AEM5510 PARTS LIST 


Semiconductors 


See our 
‘PROJECT 
SIUM Aad ate) 
©10)1 8) came calls 
issue fora 
guide to 

orev aay elelarczan 
sources and 
kit Suppliers. 


— all ZW, 5% 
100k (see text) 


50k min. vert. 
trimpot 


100u/16 V RB electro. 
(optional — see text) 


Sensor 


LDR — ORP12, (DSCD01) or 
similar; or Phototransistor — 
FPT100 or similar; or Photodiode 
— BPW50. 


Miscellaneous — 


RL1 SPDT;pc mount relay with 
12 V/180 Ohtyycoil, 240 Vac/5 A 
contacts. 


AEM5510 pc board (80 x 40 mm); 
RCA line plug (optional); RCA 
panel socket (optional); UB3 
zippy box 41 x 68 x 130 mm 
(optional); 12 Vdc plugpack (if not 
on-hand); dc connector for 

_ plugpack. 


Estimated cost: $14-$20 + 
(depending on options) 





STRIPE SHOWS 
NEGATIVE LEAD 


VALUE 
RATED VOLTAGE 


leads using two small pointy-nose pliers so as not to stress tk 
lead terminations in the device’s package. 

The relay is soldered in place last of all. See that the pins a1 
generously soldered, but not with big blobs on the pads. 

With the board completed, you’re ready to give the proje 
an initial test run. If you’re not having the photosensor o1 
board, just attach it with short lengths of light hookup wire fc 
the time being. 


Checking it out 


First, give the board a thorough visual check. See that all tk 
solder joints‘are clean and shiny, not dull, ‘‘frosty’’ or rounde 
blobs — all of which indicate poor joints. Fix any that see 
dodgy right now. Check the orientation of the semiconducto 
and the electrolytic capacitor C1. When you're convinced all 
well, proceed. 

Set the trimpot RV1 to mid-travel. Temporarily attach 
12 Vdc power supply (making sure you get the polarity cc 
rect!). Switch on. The relay may temporarily switch on, then c 
again. 

With the unit powered-up and light falling on tk 
photosensor, the relay should be off. If, when you power-u 
the relay comes on and remains on, try adjusting R1 until 
clicks off. If any adjustment of R1 does not permit the relay 
click off, turn off the power supply, disconnect the board ar 
look for a fault. It’s more likely to be a faulty joint (90 per ce 
of problems on first checkout!), or an incorrect resistor value, I 
or ZD1 placed the wrong way round. 

With light falling on the photosensor and the relay off, cov 
the photosensor with a piece of cardboard or plastic to shie 
the light falling on it. The relay may click on, or it may not. If 
doesn’t, withthe photosensor still shielded, adjust RV1 until 
does click ga,/#f any adjustment of RV1 under these circur 
“not.result in the relay operating, turn off the su 
ply, disconnect the unit and look for a fault. Check joints fir 






* in 


en look for an incorrect component value, or semiconductor 
ie wrong way round. 


AEM5510 ! 
LAMP Schematic showing connections 


for turning a lamp on at low light 






With the project operating, you should be able to get the re- 
y to click on and.off simply by covering and uncovering the 
notosensor. : 


istallation and application tips 


he unit, or at least the photosensor, should be installed such 
at there is no possibility of the light from the lamp it controls 
f it’s controlling a lamp) reaching the photosensitive device. If 


levels, off at high light levels. 






TERMINAL 
BLOCK 


MAINS 
does, it will promptly turn itself off, then on again etc! Not PLUG 
uite the effect intended. 7 view 


When installing the photosensor remote from the unit, see 
at all leads are covered in ‘‘spaghetti’’ insulation and securely 
ped up or otherwise sealed, or cover them in heatshrink. Use 
polarised plug and socket to connect it to the board (unless 
ou’re using an LDR), so that the sensor can’t be plugged in the 
Tong way round. 

Wiring details for controlling a lamp are shown schematic- 
ly in the accompanying diagram. Any mains interconnections 
ust be done with standard line plugs and sockets, unless the 
oard is wired inside an existing fixture. Observe that the active 


is switched using the relay’s normally open (N/O) contacts. 
Cover, or otherwise protect, all the relay contact connections on 
the underside of the board to prevent accidental contact. 

You will need to experiment with the setting of RV1; this is 
best done without mains hooked up to the relay connections, for 
safety’s sake. | 

The project may be used equally well to turn samething off as 
well as on. Just use the common (C) and normally closed (N/C) 


pair of relay contacts. & 





Win this Static-Dissipative Portable Field Service 
Kit from 3M and save those sensitive semis! 







‘aVVY Serviceman or 
unday solderer — you need this! 


he 3M 8501 kit is designed for electrostatic protection 


' static-sensitive components during field service | 


ills. Static damage can occur anywhere microelec- 
onics are used, but they are particularly susceptible 
uring servicing. The kit comprises two 3M CHARGE- 
UARD 2200 Series wrist bands, a 56 x 61 cm flexible 
atic-dissipative work surface with two pockets, and a 
iled cord system to attach the operator to the work 
irface and the work surface to a suitable ground. The 
rds contain built-in one megohm resistors to ensure 
derator safety. 

The Field Service Kit provides a safe area on which 
service sensitive components and assemblies, while 
ducing the risk of sparking or shorting which can 
‘cur with other, highly conductive mats. 


Phone: (___) 


3RD BIRTHDAY 
CONTEST No.3. 





Prize kindly donated by 3M Australia. 


CONTESTS CLOSE 31 OCT. 1988 


@eeeeeaeeaoeveoevee2e208086080 @eeeoeevoeeveoeoeeoeaeeeeeoeeeeeeeeeeeanevneeeeeaeeee ee ee 
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2) 3M are famous for their ‘Post-it Notes’ how did this 
marvellous invention eventuate? 


*eeeee ef # @ © © © © © © @ © © © © © © © © © © © © © © © © ee we ee ee ee ee eee 


3) ‘3M’ isa steam name for a company. What does it 
actually stand for? 


Now tell us in 25 words or less how and/or where you 
would use this prize 


I have read the rules of the contest and agree to abide = 
their conditions. 


- Signature: 
- Name: 


Address: 


P/Code: 
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$10 Off Infra-Red 
Controller! 


Here’s great value: you'll save $10 
on the superb AEM 240V Infra-Red 
Controller. Gives dual action (on/off) 
control on any mains device (TV, 
lamps, etc etc) from up to 12m away. 
Both sections (transmitter and 
receiver) supplied (and spare 
transmitters are available). Exclusive 
DSE kit includes special case & 
panel. Cat K-3428 4 


WAS $59.95 


$4G95 


Spare 
Transmitter To Suit: 


Just in case you lose yours - or want 


to give control to more 
sg 95 





than one person. 
Cat K-3429 


Handy 
Zener 7 
Tester § 


When zeners are new, you can 
sometimes read the type number. 
Sometimes. When they're a little 
older . . . And how do you know if 

Z they’re zenis goodus or zenis 

Z cactus? 

With a Zener diode tester, of course. 
And now at this month’s bargain 
price you can easily afford to have 
this valuable bit of test gear on your 
shelf. Exclusive to Dick Smith 
Electronics (as described in ETI), 
includes case and pre-punched front 
panel. Cat K-3051 


WAS $26.95 
THIS MONTH: 





$7 Gs 


TV Gro Adaptor 


What did you do with that old b&w 
TV? Still gathering dust in the 
corner? Turn it into something useful 
- an audio CRO - with this nifty kit. 
The display is great for 
demonstration and teaching purposes 
(‘cause it’s BIG!) or even use as a 
legitimate test instrument. Cat K-3060 


THIS MONTH ONLY: SAVE $5.00 














Don’t Cook 
Yourself With 
Microwaves! 


Microwave ovens: those marvels of 
the eighties, can also be downright 
dangerous. If yours leaks, it could 
cook you instead of the food! Check 
out the microwave with this smart 
leakage detector. No batteries to go 
flat, so it’s virtually fail safe. Positive 
safe/unsafe test. Cat K-3095 


NORMALLY $995 
$12.95 OCTOBER 





Exceptional value: even more kits to save on! 


Check these out for value! Many have already 
been reduced to low, low prices. If you're not 
shopping at DSE you're wasting your time and 
money. 


1GHz Digital Frequency Meter 
3 ranges cover 20Hz to 1000MHz! 


Everything's included. Cat K-3437 ONLY 
$199 


Low cost 120W MOSFET 
amplifier module 

Cat K-3443 Just $59.95 
VK Powermaster 


Huge 25A peak with suitable transformer! 
Short form kit. Cat K-3448 


Now $119.95 


3 Digit Counter Module 

The most versatile counter circuit around! 
Up to 2MHz counting speed, clock enable, 
5-15V operating voltage. Cat K-3451 


Value $19.95 


Appliance Meter 
Measures consumption of mains 


appliances quickly and easily. Cat K-3453 
incredible! $19.95 


R-L-C Bridge 
Measures Unknown Components! 
Cat K-3468 Great buy! 


Low Distortion Audio Oscillator 
Cat K-3469 


TV Pattern Generator 
Cat K-3472 


Sensational Value! $29.95 


PLEASE NOTE: Stocks of many of these kits are becoming very low in some stores. If your local Dick Smith Electronics store dg 
not have stock of the particular kit you require, they will endeavour to obtain it for you from another store. 


$49.95 


$44.95 


IR Remote Control Stereo 
Preamp 

Cat K-4003 Now Only $199 
VHF/UHF Tuner Module 

To suit Teletext Decoder Cat K-6050 

Was $19.95 Now $14.95 
Tuner Module 


Suits UHF/VHF Down Converter 
Cat K-6051 Save $5! $14.95 


Link Your HF Receiver To Your 
Computer! 
CAT FAX/RTTY Decoder 
Cat K-6335 Outstanding Value! 
$19.95 

Radio Direction Finder 
Cat K-6345 
Save $80! 
6m 100 Watt Booster AMP 
Cat K-6349 Was $279 

Fantastic! $199 
Biometal Wire Starting Kit 
Get into the world of robotics! 
Cat K-7000 


Graphic Equaliser 


10 individually controllable steps in each 
stereo channel. Cat K-3500 Bargain! 


$99 


$39 


With Full Repeater Operation! 
Explorer UHF Upgrade Kit 
Gives your explorer that professional 
finish! With S meter and circuitry. About 
Y the original price. Cat K-6302 

ONLY $9.95 


Bipolar UHF Preamp 

Cat K-6306 Reduced to 100$9.95 
UHF All Mode Power AMP 

50 watts out of just 2 watts drive! 

Cat K-6307 $80 Off old Catalogue 
Price! $199 
70cm CaAsFET Preamp 

With masthead mount! Cat K-6309 Was 
$109.95 Now $99 
For UHF or VHF Transceivers.. 
13.8V 2A Power Supply 

Cat K-6310 $39.95 
2m GaAsFET Preamp 

Cat K-6311 Save $10 Just $89 
UHF Wattmeter 

Cat K-6312 $39.95 
VHF Power Meter 

Cat K-6316 $10 OFF! $29.95 
VZ-200 Serial interface 


Lets you connect a modem to your VZ 
computer. Cat K-6317 $19 


Teletext - without a VCR 
Teletext Tuner 


Cat K-6319 Value Pius $59.95 


RF Attenuator Box 
Up to 63dB attenuation from 50 to 
SOOMHZ! cat K-6323 Was $69.95 


Now $59.95 


$70 OFF! 
HF Amateur Receiver Kit 
Cat K-6330 Was $369 
Slashed to $299! 


Great Security! 
Optical Motion Detector 


Cat K-2721 


Walkman Amplifier 

Short form kit. Cat K-2722 Sensation 
$4.95 

Musicolor IV 

Combines both colour organ and chaser 


$27. 


one unit! Cat K-3143 Now $<‘ 
LED Tacho 

Cat K-3240 $19.! 
Car Brake-lamp Flasher 

Cat K-3245 Just $3.‘ 
Motor Cycle Alarm 


Easy to build and fit! Cat K-3249 1 


Economy Car Alarm Mkil 
Cat K-3253 


AM Stereo Decoder 

Can be built inside your tuner! 

Cat K-3415 $19. 
Teletext IR Remote Controller 
Suits K-3515 Teletext Decoder. 

Cat K-3425 

infrared Remote Control 
Repeater 


Remote control for your VCR, TV, hi-fi, | 
from any room in the house! Cat K-342€ 
Slashed to $9.! 


Music Generator 


Great beginners kit! Cat K-3512 
Was $7.95 Now $5. 


$29. 





What? You're 
Missing Out On 
UHF? 


Just because you don't want to buy a 
new UHF TV? Why should you - this 
kit will get he UHF TV on your 
current VHF TV - for a tiny fraction 
of the price of replacement. Watch 
SBS and watch their rating soar! 


Cat K-3236 
59° 
AT 


HURRY! 
$10 OFF 






Own A DFM? Get 
More Range! 


Digital frequency meter prescaler kit 

gives up to SOOMHz range from your 

Current (100MHz or so) meter. Simple 
construction, really worth its salt! $1 
off our already low low price. 


Cat K- 3432 

AND IT’S ONLY $F 95 
What Do You Want 
Your Panel Meter 
To Read? 


This LCD panel meter module will do 
it: make it read virtually anything. 
Operates from very wide supply rail 
(uses only a milliamp or so) so you 
Can operate it from the device itself. 
Ideally suited to do-it-yourself 
projects where you want really 
snazzy metering. 


Cat K-3450 


ANOTHER $10 OFF: 
NOW ONLY 


$2995 











ELECTRON 


Ahh! So Soothing! 


There've been some pretty 
extravagant claims made about 
negative ions. Even if only a small 
percentage are true, we believe a neg 
ion generator can be really 
beneficial. This one is completely 
safe because it doesn’t use a mains 
multiplier (operates from a safe plug- 
pack adaptor); is easy to build and, 
well, you be the HH e. You'll 
certainly judge the $5 saving to be 


tops! Cat K-3333 
wins $1 9% 


WAS $24.95 


8 Channel Infra 
Red 


If you need more control than our 
simple one channel I/R controller, try 
this one: up to eight channels of 
control for your stereo, VCR, model 
train set, nuclear reactor . . . This 
value plus kit comes in two parts: 
the transmitter and receiver. Build 
each bit as you want. And there are 
savings on both parts! 


Transmitter: Cat K-3434 Normally $169, Now $T 49 


Low Gost 
Amplifier Kit Is 
Now Real Low 


Cost! 


It was $99.95 in the 1988 catalogue. 
Now it’s down to an incredible $59! 
The low cost amplifier makes a great 
“first” project - the short form kit is 
all one one PCB, includes all 
components, controls, etc but not a 
case or transformer (we figured most 


Cat K-40 
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ICS 









Rony cs would already have those!) 


About The Sound! 


Most video recorders do a pretty 
good job at handling the video signal 
but, oh, the sound! And when you 
record off a recording (who'd do 
that?) it’s usually magnified. Fix up 
crook VCR sound with this processor: 
gives simulated stereo, 5 band 
equaliser allows tailoring the sound 
the way YOU want it, and noise filter 
virtually eliminates that zzzshj! 

Cat K-3422 


Receiver: Cat K-3433 ants 
0 x Ace 
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Amplify The 
Savings! 


Here’s a twenty dollar saving off a 
hundred watt amplifier for one forty 
four megs! Now the translation: our 
100W 2m linear amplifier kit was 
$279, this month all you'll pay is 
$259! Now get your hand-held up 
into the big 
league! 

Cat K-6313 







3 easy to build 











Burglary is again 
on the increase. 
Beat them before 
they beat you with 
this home alarm kit: 
you'll have a fully 
professional system which can 

be installed virtually anywhere 
(using commonly available detection 
sensors) and will scare the pants off 
the felon! Cat K-3424 


WOW! 1/3 OFF NORMAL PRICE - 
SAVE $50 


WAS $149 NOW $99 


if it’s Real Power 
You Want... 


Try this one for size: AEM's 60 watt 
mosfet amplifier module. You can use 
it for virtually any purpose: PA, 
guitar & instrument, even 
hi fi (yes, it’s that good!) 
Delightfully 


(one PCB construction). 
Cat K- 3441 


$10 OFF 
AT ONLY 


$3995 


Last Chance For 
Glass RTTY! 


Stocks of the VZ300 have almost 
gone - and so have the RTTY 
decoder kits. This month (or until 
they're all gone!) save a big one third 
off the already drastically reduced 
price. We're clearing them out to 
make way for new kits - so you reap 
the benefit! Cat K-6318 


LOW PRICE: $29.95 NOW 
LOW LOW PRICE: $T G95 








© NSW ° Albury 27 8399 ¢ Bankstown Square 707 4888 ¢ Blacktown 677 7722 © Bondi Junction 387 1444 
® Brookvale (Warringah Mall) 905 0441 * Campbelitown (046)27 2199 ¢ Chatswood Chase 477 1955 





© Chullora 642 8922 © Gore Hill 439 5311 © Gosford 25 0235 * Hornsby 477 6633 © Liverpool 600 9888 
© Maitiand 33 7866 © Miranda 525 2722 ¢ Newcastle 67 1896 © North Ryde 88 3855 ¢ Parramatta 689 2788 
¢ Penrith (047)32 3400 © Railway Square 211 3777 Sydney City 267 9111 © Tamworth 66 1777 ¢ Wollongong 
28 3800 © ACT ¢ Fyshwick 80 4944 © VIC ¢ Ballarat 31 5433 ° Bendigo 43 0388 © Box Hill 890 0699 
° Dandenong 794 9377 © East Brighton 592 2366 ¢ Essendon 379 7444 © Footscray 689 2055 ¢ Frankston 
783 9144 ¢ Geelong 43 8804 © Melbourne City 326 6088 ¢ Richmond 428 1614 © Ringwood 879 5338 §- 


© Springvale 547 0522 ¢ QLD ¢ Brisbane City 229 9377 © Buranda 397 6233 ¢ Cairns 311 515 ¢ Chermside 
359.6255 © Redbank 288 5599 © Rockhampton 27 9644 © Southport 32 9863 * Toowoomba 38 4300 
© Townsville 72 5722 e Underwood 341 0844 SA® Adelaide City 232 1200 ¢ Beverley 347 1900 © St. Marys 
277 8977 © Elizabeth 255 6099 © Enfield 260 6088 © WA ¢ Cannington 451 8666 ¢ Fremantie 335 9733 
© North Perth 328 6944 ¢ Perth City 487 3267 ¢ TAS © Hobart 37 0800 © NT ¢ Stuart Park 87 1977 


ORDER BY PHONE TOLL FREE (008) 22 6610 FOR DSXpress 24 HOUR DESPATCH 
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Vintage Restorations 





Timely tips for tube tinkerers 


This month we have some useful hints and tips for the restoration enthusiast or serious valve 
hobbyist, a couple of interesting readers’ letters and a fascinating look at some kit 


instructions of yesteryear. 


AMONG the many and varied faults en- 
countered when restoring early valve 
equipment, we have picked out for this 
article a number which are commonly en- 
countered. 

Power supply problems rank top of the 
list. Faulty rectifiers are the top cause 
here, often accompanied by faulty elec- 
trolytic capacitors. If the power supply 
checks all right, then the next most fre- 
quent problem encountered is a leaky 
coupling capacitor between the plate of 
the detector or audio preamp and the grid 
of the output valve. 

This can put.a positive voltage on the 
output valve grid which is the opposite of 
what de Forest aimed to do when he in- 
vented the negatively-polarised grid. 
Positive volts on the grid make the valve 
draw excess current: there are no NPN 
and PNP variants of valves where some 
like positive volts on the grids and others 
insist on negative. 

Bias on the output valve’s grid should 
be several volts negative: relative to the 
cathode, that is. Different circuits 
achieved the negative grid bias in differ- 
ent ways. No volts on the grid might 
mean there are a few positive volts on the 
cathode: the grid is then negative with re- 
spect to the cathode and thus the positive 
cathode voltage supplies the effective 
negative bias for the grid. 

Frying noises in the output audio are 
usually caused by a noisy plate resistor or 
preamp valve. Dielectric breakdown of a 
silver-mica bypass capacitor from plate to 
earth in these stages also contributes to 
the problem. This fault is a typical prob- 
lem in the 1950s HMV Little Nipper Series 
radios. 

It’s a fairly safe policy to treat all ca- 
pacitors as ready for the old age pension, 
- and electrolytics as wizened with age. Re- 
tire them, and replace with modern ones. 
Just make sure that not only capacities are 
correct, but that voltages are high enough. 

Resistors usually age better, but treat 
them with suspicion too. With the high 
_value ones, a good hearty megger (out of 
circuit) separates the old men from the 
boys more effectively than a multimeter 
resistance check. | 

Aerial coil components may be faulty if 


What a sight! At 
left is the 6B8, 
widely used mu 
grid 2 
mixer/oscillator, 
and right, a SY3, a 
full-wave rectifier 
that enjoyed 
extraordinary 
popularity. We'll 
be talking more 
about valves, 
famous and 
infamous, in 
coming columns. 


a severe overload occurs when the anten- 
na is connected. A possible cause is the 
grid resistors in the first stage going high 
or open circuit. Also, bypass capacitors in 
the plate or screen circuits could be leaky 
or have reduced capacity. Wild oscilla- 
tions in the set are often caused by this 
problem. 

If you're lucky enough to gain possess- 
ion of a set which is in working order, 
probably the most evident of all problems 
is a reduced and/or distorted audio out- 
put. The most common fault causing this 
is the preamp stage’s plate resistor going 
high or open circuit. Expect to find a value 
of 220 to 270 kQ for normal operation. 

Your set may be suffering from poor 
sensitivity. In this case it is wise to check, 
or recheck, the converter valve AND 
ALSO note if the alignment has drifted. 
Early sets frequently show poor tracking, 
usually at the bottom end. This can be 
cured in most cases by sliding a ‘“‘shorted- 
turn’’, made of hook-up wire, around one 
end of the oscillator coil. However, this 
usually throws the sensitivity on the bot- 
tom end a bit low. This is fixed by using 
the same remedy on the other front end 
coils. 

To make an old superhet talk nicely we 
advise replacing the converter and IF 
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valves and accurately align all RF stages. 

Reflex receivers also develop many of 
the faults already listed. Further problems 
can also develop with these receivers in 
the high gain stages which are prone to 
oscillate. Reflex are often ‘‘deaf’’ in weak- 
er signal areas. 

Whistles in your set may also be a 
problem. In such cases, check all valve 
shield earthings. The low IF frequency 
was often the source of instability prob- 
lems with early superhet receivers. Some- 
times the automatic gain control (AGC) 
line is down or is in trouble with decoup- 
ling capacitors open or leaky, and resist- 
ors open or high. Trace the AGC circuit 
and check and replace components. 

What to do with hum? A slight hum can 
usually be put down to a faulty electro- 
lytic filter capacitor. More severe hum 
problems warrant checking the rectifier 
valve or if there are faulty shields on 
other valves, particularly the detec- 
tor/preamp. — | 

Remember that one of your most useful 
tools is the small screwdriver: insulated, 
of course. Levering wires or components 
slightly may vary the hum or oscillation 
as their positions change. Then you know 
you are on the track of hum or feedback 
caused by high impedance leads or com- 


ponents too close to ones they shouldn’t 
be close to. 

European valves are particularly prone 
to microphonics. More often than not the 
valve must be replaced. But don’t throw it 
away. In another set, it may not be micro- 
phonic! 

A favourite test trick in the valve days, 
when the valves were of the types with 
grid caps on top, was to touch each valve 
cap in turn. When the indignant squeals 
of rage from the violated circuits stopped, 
you knew you had arrived at the dud 
stage. 

The trap for young players, of course, 
was that sometimes European valves had 
the plate instead of the grid coming out 
the top. Then it was the finger-toucher 
who did the squealing when he copped 
the full high tension. 3 

BEWARE when aligning receivers in 
case some coil-slugs are “live” with B+. 
This warning should be particularly heed- 
ed when you encounter a set which has 
trimmers at the top and bottom of the IF 
coil cans. 


Summing up 


For the serious valve hobbyist, most prob- 
lems are routine, such as replacing “gone 
high” resistors, dried-out electrolytics and 
open-circuit or leaky capacitors, not to 
mention tired or dead valves. 

Occasionally, a real stinker of a set 
comes along and these are mainly caused 
by previous tinkering in inexperienced 
hands. Many a set has been extensively 
butchered in trying to make it speak; usu- 
ally you find these at swap meets. 


Letters 


This month we have interesting letters 
from two restoration enthusiasts.We wel- 
come letters giving your suggestions or 
sharing your experiences. Address them 
to this column. We all like to hear from 
fellow enthusiasts. The first is from Garth 
Wells who has a few suggestions to 
make: 


I have appreciated your magazine's ad- 
dressing the great resurgence of interest in 
vintage radio. Indeed, I have been inter- 
ested in collecting and maintaining vintage 
radios since I was a teenager some 30 
years ago. And particularly as I am not in- 
volved in electronics, I thought it might be 
worthwhile sharing some of my views 
about future articles for the series. 

Many technicians trained today in com- 
plicated electronics and transistor-based 
theory will have completely overlooked 
operating valve radios and receivers. 

I suggest, first, a series that would basi- 
cally retrain today’s electronics tech- 
nicians or yesterday’s electronics experts 


on valve radio repair. This should be as - 


simple as possible to help those like me 


who have no technical training. Maybe a . 


reprint of an ald series, modified, which 


appeared in past radio magazines may be 
appropriate. 

Articles on alignment, using oscillo- 
scopes, and/or signal generators would 
be much appreciated. 

As all valve radios, except later models, 
cannot receive FM, an article on convert- 
ing AM radios to FM using FM modules 
available and/or valve circuits would also 
be interesting and appropriate. 

Articles on fault-finding and signal trac- 
ing could also be of advantage. A continu- 
ing series on classic radios with pictures, 
circuit diagrams, and possible valuations 
will also be of interest to most collectors 
and the public alike, I’m sure. 

Also, a section for swapping or locating 
hard-to-find dials, speaker transformers, 
or valves could be interesting and appro- 
priate. Also, publishing lists of suppliers 
for vintage radio components would be of 
advantage to all collectors. 

I suggest you call Ray Kelly, current 
president of the Historical Radio Society 
and encourage him to include articles from 
his vast library of technical information 
and historical data. 

I look forward to these and other ar- 
ticles appearing in your magazine and I’m 
sure many hundreds of new vintage radio 
collectors would also appreciate your con- 
cern and a more simplistic level of techni- 
cal presentation in these articles. 

Let’s hope we can encourage many 
more younger people to be inquisitive and 
to help keep vintage radio collecting alive 
in Australia well after our generation has 
passed. 

Also, articles on wind-up gramophones 


_ and repairing and maintaining them may 


be appropriate. Looking forward to future 
articles. 

G. Wells, 

North Sydney, NSW. 


Your letter is most appreciated, and we 
have been happy to print your views. 
This sort of feedback we all appreciate. 

Answering specific points: we would 
think that valve technology is so irrel- 
evant to modern solid-state electronics it 
would be no use training technicians. 
Rether, encourage an interest among 
some so that they would be motivated to 
learn of their own accord? 

The idea of an article on alignment is 
noted. 

We're not sure of the value of introduc- 
ing an FM component into a classic AM 
valve receiver: wouldn’t that detract from 
its authenticity? If you want FM, a mod- 
ern set is very cheap. 

We like the idea of a swap column and 
we'll look at what we can do about it. If 
people are making a business out of sell- 
ing vintage components, the onus is on 
them to use our advertising pages to pro- 
mote their businesses. We are, of course, 
happy to receive news items from people 
in the business. 


But on one point we must take issue. It 


would be one thing to restore the looks of 
a wind-up gramophone to the full glory of 
the Charleston, belt-driven motorbikes 
and cloche hats. It would be a crime de- 
serving eternal banishment to Canberra to 
restore one to working condition. 

The thought of a 300 g weight bearing 
down on a shellac disc - well, even a har- 
dened and hissy old 78 doesn’t deserve 
such a fate. And the excrutiating distor- 
tion from the acoustics, after our ears 
have been delicately nurtured on the 
highest of fi all these years, would be a 
form of torture that only politicians 
should be made to undergo, for their great 
sins upon humanity. A wind-up gramo- 
phone’s sounds are of such a genre, like 
the unharmonious and hideously dis- 
torted caterwauling of a parliament of 
polies. 

Enough soapbox! Here’s what reader, 
Mr G. Sollers, has to offer. 


It was with great interest that I read your 
recent column on “‘vintage restoration”. 
While not a radio enthusiast myself, I have 
two rather large tape recorders of the 
early 1960s. When I say large, I mean 23 
kg (50 Ib) and 31 kg (68 Ib), respectively. 
They are British Vortexions. That is, Fer- 
rograph Mechanics and Vortexion Elec- 
tronics. 

They are almost identical; one is /%- 
track mono, and the other is %-track ste- 
reo. In their day, they were considered 
“quality machines”, and still are, while 
their specs do not match even quite ordi- 
nary cassette deck specs (40 Hz to 12 kHz, 
60 dB s/n ratio, 3% W RMS per channel 
output). 

Their capabilities are quite outstanding. 
I use them in the theatre for sound effects 
for the local repertory society. Their ro- 
bustness and versatility make them ideal 
for theatre work, and their power is more 
than adequate for our small] theatre. 

I have full circuits for each machine, and 
although Vortexion no longer exists, I was 
able to buy a spare capstan motor. spool 
motor, and capstan assemblies for them 
while visiting the UK some years ago. I 
also have a spare set of heads for them. 

I used to work as an instrument maker 
on (handmade) tape heads and tape trans- 
ports for very expensive research and in- 
dustrial equipment, so I feel reasonably 
confident in servicing the mechanics. My 
electronics knowledge, however, is at hob- 
by level, so I rely on magazines for that. 


‘Fortunately I have quite a few ‘‘Tape Re- 
_corder” magazines of the late 1960s which 


are a mine of information for the enthusi- 
ast. They also contain many circuits of 
valved and transistorised tape recorders 
of that era. 

It is my intention to keep them going as 
long as possible, although they are in no 
way temperamental, neither have they 
ever let me down. The only maintenance 
done on them other than regular cleaning, 
has been that I rewired the deck to amp 

® to page 118.> 
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Benchbook 





POINTS 


CHASSIS 


DWELL METER 


Vehicle dwell meter 


National’s versatile LM2917 has many 
automotive applications, is cheap and so 
easy to use. Fundamentally, its a 
frequency-to-voltage converter. Config- 
ured as a pulse mark-to-space ratio con- 
verter, it can be employed to measure the 
engine ‘‘dwell” angle in a vehicle; that is, 
the angle through which the cam shaft 
moves while the points are closed. 

A 1 mA meter is used to read dwell 
angle. In this circuit, half scale reads 45° 
for a four-cylinder engine. It is readily 
calibrated with a square wave or pulse 
generator capable of a few volts of out- 
put. Use a 50% duty cycle (1-to-1 mark- 
space ratio) pulse to calibrate it, setting 
the ‘CAL.’ trimpot for half-scale reading 
on the meter. 


Charles Ray, 
Hornsby, NSW. 


i 
is 








LM2917 


Accurate supply rail 
‘splitter’ 


Many op-amps require positive and nega- 
tive supply rails which gets to be a real 
hassle when you want to use them with 
other circuits that only requires a single 
supply rail, or where you only want to 
use a single supply rail. To get around the 
problem, you need to ‘split’ the single 
supply rail and generate a half-rail volt- 
age terminal as a reference. Two resistors 
of equal value between the supply rail 
and ground is the simplest method, but 
many op-amp circuits require dc coupling 
and the half-rail point must be accurate. 
Intersil’s negative rail inverter, which 
was designed to provide a negative rail 
from a positive rail and of accurately 
equal voltage, can perform the required 
task using the simple circuit shown here. 
It delivers a split accurate to within 


39k 5 + Vs 
+ + 
tt 100n lu ch - 
CER. TANT. 
wy 
w 
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: vices, 


+12 V 









+ 0.1%. Currents up to 80 mA may be 
supplied from pin 3. 

B. Hamill, 

Adelaide, S.A. 


INTERSIL 
ICL7660 





ACCURATE 
HALF—SUPPLY 


Wideband, high gain 
GP amplifier 


This general purpose amplifier has multi- 
ple uses around the workbench or 


- designed-in to many an application. It 


achieves a gain of around 30 dB and a 
bandwidth that extends beyond 4 MHz. 
Input impedance is a few kOhms;the out- 
put should not be loaded with more than 
10k. 

The input and output 1u capacitors 
should be 50 V_ metallised polyester 
(MKT) types; the other 1u caps should be 


- tantalums, as indicated. The two transis- 


tors may be any of a whole variety of de- 
e.g: 2N2369, 2N5769, 2N5772, 
2N706 etc. It may be powered from a sup- 
ply ranging from 5 V to about 30 V. 


Richard Lovett, 
St. Lucia, Qld. 





RD BIRTHDAY 
CONTEST No.4. 





Video fans — 
cast a Captain Cook at this! 


’ 


magine winning this 
nagnificent monitor-style 


18 cm Sony Super 
(rinitron black screen TV, 
nodel KV-1982AS, worth 


1149. 


This stylish black-finish 48 cm TV 
receiver features Sony’s Super 
Irinitron system, which uses an 
Aperture Grill screen in conjunc- 
‘ion with a new computer-designed 
Panfocus Gun. Sony’s one-gun 
‘-hree-beam technique is fundamen- 
ally different from the shadow- 
nask system used in most TVs, and 
s designed to produce sharper, 
jrighter images with more precise 
solour, and freedom from the 
inpleasant ‘“doming” effects which 
sause colour impurities. 

The screen is flat and square-cor- 
aered, and includes an on-screen 
lisplay to make the full-function 
nfrared remote control even easier 
o use. Video (BNC) and audio (RCA) 
nputs:are supplied for true monitor 
capabilities. 





Prize kindly donated by Sony Australia. 


SONTESTS CLOSE 31 OCT. 1988 











1) Which came first, the Cathode Ray Oscilloscope or I have read the rules of the contest and agree to abide by 
Electronic Television? their conditions. 

2) In what year did Sony commence manufacturing Signature: 

televisions? 

3) Would you expect the aperture grille or conventional 

shadow mask television system to produce a clearer Address: 

picture? 


P/Code: 








Now, in 25 words or less, explain why you would like to 
win the Sony KV-1982AS Monitor Style Television. Phone: (___) 
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Pyroelectric IR sensors 


Excellent performance is claimed for 
pyroelectric infra-red sensors using a cer- 
amic titanic acid lead element. The series 
is said to show stable sensitivity in a 
wavelength range of from 0.2 to 20 type, 
the pyroelectric IR sensors do not need 
cooling, and therefore have many appli- 
cations. It responds quickly with built-in 
FET for impedance conversion, to detect 
people, flames and visible light. 

The eight models have dual and single 
elements, and the resin case types give 
three window materials: polyethylene, 


Logic a powerful design fool 
for ASICs 


Claimed to be one of the most advanced 
IC design tools currently available in logic 
synthesis, the VLSI Technology Logic A is 
an enhanced version of the State Ma- 
chine Compiler. 


It is said to be the only such product 
currently available to give output in a 
form to implement as the best program- 
mable logic array (PLA) structure within 
an ASIC, as well as in a netlist form for 
implementing either as a gate array or 
cell-based device. | 


It automatically generates high fault 
coverage test vectors for the logic gener- 
ated. These in turn are automatically com- 
bined by the VLSlector test development 
tool with other module tests on the chip 
to create a comprehensive device test pro- 
gram. This capability can reduce test pro- 
gram development time from weeks to 
hours. 


Posistors. Huh? 


A PTC resistor designed to protect high 
power semis has a logarithmic increase in 
resistance with a small increase in tem- 
perature over preset detection tempera- 
tures. Hence the name. 

Many advantages are claimed for 
posistors over electromechanical devices. 


silicon and 7 um a for simple security sys- 
tems, switches for lighting and home ap- 
pliances. 


The hermetically sealed type have 
three window materials: silicon, 7 um and 
4.3 um filters for security systems, acci- 
dent prevention equipment, automatic 
doors, analysing equipment, measuring 
laser power and temperature measuring 
equipment. 


Find out more from IRH Components, 
32 Parramatta Rd, Lidcombe, 2124 NSW. 
(02)648 5455. 


Posistors are compact, lightly built, and so 
respond rapidly to thermal change. 

As they're solid state devices, they are 
immune to mechanical vibration and im- 
pact problems. 

More information is obtainable from 
the distributor, IRH Components, 32 Par- 
ramatta Rd, Lidcombe, 2141 NSW. 
(02)648 5455. 


Peripheral chip 


Said to be a highly integrated multi- 
channel, multi-purpose peripheral I-O de- 


vice, the Z84C90 
serial/parallel/counter/timer (SPCT) has 
been released by Zilog. 


Designed in low-power CMOS pro- 
cessing technology and operating at an 8 
MHz clock frequency, the chip allows the 
designer to optimise silicon-efficient high 
performance applications with just two 
chips: the SPCT and Zilog’s Z80 CPU. 

Contact the Marketing Division of the 
George Brown Group, 456 Spencer St, 
West Melbourne 3003 Vic. (03)329 7500. 


More ISOTOP packages 


Several of Philips’ high-power epitaxial 
and Schottky-barrier rectifiers, thyristors, 
GTO (gate turn-off) thyristors, Darling- 
tons and switching transistors are now 
available in the plastic ISOTOP power 
package. 

The package is backed by both Philips 
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and SGS-Thomson Microelectronics. I 
offers the best power rating to package 
volume ratio currently available, Philips 
says. 

It is said to be the only plastic powe1 
package on the market that can handle 
more than 1 kV and carry 100 A in a vol. 
ume of 6 cm*. The package withstand: 
temperatures between - 65° and +150°C 
and claims better resistance to moisture 
than metal packages. You will find Philips 
Elcoma at 11 Waltham St, Artarmon 
2064 NSW. (02)439 3322. 


Multi-tap video shift register 


For high resolution graphics systems, the 
Bt424 250 MHz, 40-bit multi-tap shift reg- 
ister is said to be unique because it was 
designed to adapt to various frame buffers 
and RAMDAC architectures to simplify 
system design and reduce component 
count. 

The Bt424 loads pixel data from the 
frame buffer at standard low speed TTL 
thresholds. Data are then transferred fron 
the input latch to the shift register using 
an ECL compatible load signal. Because 
the part uses both TTL and ECL circuitry. 
it solves the typical design problem o! 
low-to-high speed interface and simpli- 
fies system tuning. 

The Bt424 was released by Brooktree of 
California, USA, whose products are dis- 
tributed in Australia by Energy Control 
26 Boron St, Sumner Pk, 4074 Qld. 
(07)376 2966. 


New Datel A-D converters 


Datel’s two new 12-bit 800 ns A-D con- 
verters with internal buffer amplifier are 
identical except for the analogue input 
voltages. The ADC-520 features input 
voltage ranges of +10 V, and 0 to +10 
+20 and -20 V. The ADC-521 includes 
voltage ranges of +2.5 V and Oto +5 V. 
Other features include extremely low 
initial errors of + 3 LSBs highest for off- 
set and gain errors, CMOS/TTL compati- 
bility, three-state outputs, and highest 
power dissipation of 1.9 W. 
Elmeasco has more details. Contact them 
at 12 Maroondah Hwy, 3134 Vic. (03)879 
2322. 


3RD BIRTHDAY CONTEST No.5. 





Win these four 


sreat Dick 
smith kits 
Win these first-class kits from Dick 


3mith Electronics — so good your friends 
won't believe you built them! 








“hese top-line “high tech” kits will provide the winner 
vith units equivalent to or better than the expensive 
‘commercial built-up alternatives, with the priceless 
onus of the satisfaction of ‘“doing-it-yourself”. 


'rizes kindly donated by Dick Smith Electronics; 
value — almost $1000! 





The K-6315 Teletext Decoder brings you a wealth of 
information on your TV screen. The Teletext signal is 
already being transmitted to millions of homes around 
the country, carried on the “unused” lines between TV 
frames and thus normally “hidden”. Only those with 
sxpensive Teletext TVs, or decoders such as this one 
can unlock the hidden signals. 

News pages and reports on many various activities 
are broadcast, with one of the most significant services 
peing the provision of captions to popular program- 
mes. This service for the deaf or hearing impaired is 
available on programmes which display the Caption 
Centre logo. Do you like a “flutter” on the races? Get 
your betting information on Teletext! 

The Teletext decoder is designed to operate into a 
standard home VCR, but can be used without one if you 
puild the Teletext Tuner (K-6319). This device takes the 
decoder output and feeds it straight to your TV for no- 
fuss reception of the teletext material. The kit is simple 
‘(o build, with very comprehensive instructions, and 
‘uning is a simple matter of selecting the right channel. 
[he tuner can even be built into the Teletext Decoder 
for maximum utility. 





The K-3437 1 GHz Digital Frequency Meter provides 
specifications unheard of in commercial units of only a 
few short years ago, but with an assembly technique 
ideally suited to home construction. Frequency 
measuring range is from 20 Hz right up to a stunning 
1000 MHz! 





Hi-Fi with maximum convenience is yours with the 
K-4003 IR Remote Control Preamp kit. Not only do you 
get an eight-input hi-fi preamp with oodles of indicator 
LEDs and an output suited to most amplifiers, but you 
get full control over it with a 21-button IR remote con- 
trol. So sit back, put you feet up and let your fingers do 
the walking! 

CONTESTS CLOSE 31 OCT. 1988 


1) Where in a television transmission is the teletext 
information located? 


2) Name the last three Managing Directors of Dick Smith 
Electronics, in chronological order. 


3) What product from Dick Smith Electronics has the 
catalogue number N-1081 and what other product would 
you use this with? | 


S! @ eye” 6 eye OLR CU serie 18,0 46: 8 SE ete Ole le arve.«@ ie).8)-6 CP €) 6 -e- C40, & & CS Le 2 6 Ce 88 


In 25 words or less, why do you want to win these four 
kits from Dick Smith Electronics? 


I have read the rules of the contest and agree to abide by 
their conditions. 


Signature: 
Name: 
Address: 
P/Code: 


Phone: (__) 
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At last, an 
affordable 





mouse 





A squeal, sorry, a steal, at $99, Electronic Solutions’ mouse is 
claimed to have high performance and industry standard 


compatibility. 


This new mouse is a serial 
type that interfaces with all the 
popular packages and automati- 
cally selects between Microsoft 
and Mouse Systems and comes 
with software to test, set up and 
operate. 

Features claimed include: ex- 
tra high resolution, 290 dpi and 
up; selectable baud rate — 1200, 
2400, 4800 and 9600; best mech- 
anism, with ball on centre; super 
tracking speed — 600 mmps and 
up; accurate optical rotary struc- 
ture; and antistatic silicone rub- 
ber ball. 

Write to Electronic Solutions, 
P.O. Box 426, Gladesville, 2111 
NSW. (02)427 4422. 


See it all 


aid to be ideal for broadcast 

monitoring, CCTV, medical 
imaging and others, the 23 cm 
case composite general purpose 
TE-901K monitor offers 1000-line 
resolution and 20 MHz video 
bandwidth. 

Weighing 6.65 kg, with con- 
venient handle and _ dual 
240 Vac/12 Vdc power require- 
ments, the unit can be used in 
the field. It is also available in 
19” rack-mounting configuration. 
A wide range of phosphors is 
available. 

Further details from Thomas 
Electronics, 12 Larkin St, River- 
wood, 2210 NSW. (02)53 0721. 


Two plotters 


C omplementing its 18-series 
pen plotters, Schlumberger 
has two cutsheet models accept- 





Super price on a Super V.22/V.22bis Modem! 


ing any size paper from A4/A up 
to the machine’s capacity. | 
The models are the 1834-S (A1 
size) and 1835-S (AO size), and 
suit architectural, mechanical, 
CAD/CAM, pc board, cartogra- 
phy, PERT charts and more. 
Standard features include the 
plot buffering system where a 
quick download of the plot file 
leaves the host free for another 
task while the plotter continues. 
First class plot quality is of- 
fered with new patented head 
technology, and superior 
throughput is generated by pen 
speeds as high as 120 cps. A 
curve smoother reduces the 
start/stop/start pen smears. 
More information is obtain- 
able from Schlumberger Tech- 
nologies, 33 Berry St, North 
Sydney, 2060 NSW. 
(02)957 2015. 


Powermate gets 
four new mates 


S everal new computers have 
_J joined NEC’s range: begin- 
ning with the high-end 386/20 
featuring Intel’s 20 MHz 80386 
microprocessor supported by 2M 
of high-speed, zero-weight-state 
memory. 

Following is the Powermate 1 
SX, based on the Intel 80386SX. 
It is price positioned to offer 386 
performance for the price of the 
286. 

The Powermate Portable SX 
incorporates these: first to fea- 
ture the 80386SX; among the first 
portables to provide three full 
length expansion slots; 93-key 


QED Qerme KR serene 
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keyboard; 2M RAM standard 
and expandable to 10M; and first 
portable to incorporate the VGA 
graphics standard on a gas plas- 
ma screen. 

The fast Powermate I Plus is 
based on the 12 MHz 80286 
microprocessor with — zero- 
weight-state memory. 

Further strengthening the 
Powermate range, the Multisync 
GS is a high resolution mono- 
chrome monitor that can provide 
VGA graphics with up to 64 grey 
scales, and the Multisync II VGA 
compatible colour monitor. 

There are software applica- 
tions and operating systems in- 
cluding Microsoft OS/2 operat- 
ing system and MS-DOS 3.3, and 
Windows 386. 

For more details: NEC Infor- 
mation Systems, 99 Nicholson 
St, St Leonards, 2065 NSW. 
(02)438 3544. 


Handheld logic 


H andheld and battery pow- 
ered, the LogicBridge 136 
performs as a dedicated logic in- 
strument for those designing, re- 
pairing or maintaining digital 
electronic circuits and equip- 
ment. 

Saving hours of lab work , fast 


RING NOW! 


waveforms are said to be easily 
identified by taking a “logica 
snapshot”. Also, retrieve dati 
from memories for later review 
ing and analysing. 

The waveforms are viewec 
and measured on a custom higt 
resolution LED display whick 
simulates binary level _ sig- 
nal/channel traces as displayec 
on a logic analyser’s CRT. 

The’ effective real time 
bandwidth of the model 136 i: 
10 MHz, but the glitch catche: 
function allows for capturing 
pulses down to 50 ns. 

It has useful digital debugging 
signal identifying and tracing fa- 
cilities. The audio output may be 
used for showing an occurrence 
of trigger and for identifying ac- 
tual wave shape. 

Follow up at Emona Instru- 
ments, 86 Parramatta Rd, Cam- 


perdown, 2050 NSW. 
(02)519 3933. 
UV EPROM eraser 


laiming to combine high ef. 
ficiency with low cost, the 
Bytek BUV-3 family of UV\ 
EPROM erasers are housed ir 
rugged steel enclosures. 
The rated average life of the 
UV lamp is about six month: 


| The MAESTRO 2400XR Here's a fully-featured, Hayes compatible, 
1200 and 2400 bps full duplex modem for just $369 (incl. tax). 

. This modem uses the LATEST in DSP Chip Set technology and 

microprocessor control, bringing you the future TODAY. 

Don’t Wait! 
(043) 68 2277, or (043) 68 2278. 


Maestro Distributors 
Calool St. Sth Kincumber 2256 NSW 


continuously operated, and _ its 
3tate is reliably shown with a 
juilt-in UV glow indicator that 
‘eplaces conventional pilot lights 
ind add-on UV lenses. 

The 250 mm wide drawer with 
ntegrated handle can hold up to 
hirty 24-pin chips at a time, and 
1 conductive foam pad protects 
hem from electrostatic charge 
uild-up. 

Further information can be 
jleaned from Parameters, Cen- 
recourt, 25-27 Paul St Nth, 
North Ryde, 2113 NSW. 
02)888 8777. 


dot-matrix printers 


H igher quality, performance 
and greater versatility for 
orice are claimed for NEC’s new 
lot-matrix Pinwriter P5200 and 
25300 printers which are de- 
signed with applications in desk- 
op publishing and eight-colour 
sraphics in mind. 

New features include built-in 
dush tractor and envelope feed, a 
ear-off bar, print speeds of 95 
ps (letter quality) or 265 cps 
draft quality), fabric or multi- 
strike film ribbon and 80K buffer. 

A modular serial interface en- 
ibles the printers to operate in 
ndustry-standard PC and UNIX 
mnvironments. 

They have up to 36 fonts using 
old, italic and other modified 
variations, which are sup- 


plemented by optional font cards 
like a credit card, that fit into a 
slot in the machine. 

An optional snap-in colour 
printing kit and the maker’s four- 
colour ribbons can be used to 
create eight-colour material. 

More info from NEC Informa- 
tion Systems, 99 Nicholson St, 
St Leonards, 2065 NSW. 
(02)439 6584. 


CAD and mouse 
package 


CAD package, the CCS de- 

A signer, can enlarge, rotate, 
zoom, paint, fill, undo, redo, flip, 
move, copy, delete and save sec- 
tions of drawings. 

With an rrp of $299, the de- 
signer — including mouse - 
brings CAD software within 
even the hobbyist’s reach to 
create professional quality de- 
signs and drawings, according to 
the distributors. 

Interested? Contact Electronic 
Solutions, P.O. Box 426, Glades- 
ville, 2111 NSW. (02)427 4422. 


Atari plays CD-ROM 


ble to read up to 540M of 

data, Atari’s CD-ROM play- 

er connects to the Atari ST and 

MEGA computers and will trans- 
mit data at speeds up to 10M. 

When you aren't watching 


| RECEIVE WEATHER FAX, 
| RADIOTELETYPE AND MORSE 


Build- the Australian Electronics Monthly “Listening Post” (AEM3500), a 
simple add-on decoder project — it goes between the audio output of a HF 
(shortwave) communications receiver and the I/O of your Commodore 64 
or Microbee computer; software then decodes the transmissions for you. 
Print weather maps, foreign news service broadcasts, amateur and com- 


AUDIO OUTPUT 
(TAPE ) 


CODE TRANSMISSIONS 
| USING YOUR COMPUTER 






mercial radioteletype or Morse transmissions. * 


Fascinating! Useful, too. 


your screen, the unit plays music 
via headphones or speakers that 
plug into it. 

Atari said it was designed to 
offer a flexible approach to data 
retrieval, and it and associated 
operating system extensions 
conformed to the High Sierra 
Group standards. 

An associated MS-DOS card 
was currently being prepared to 
interface the unit with PC- 
compatible microcomputers. 

When it comes into computer 
speciality dealers in the final 
quarter of the year its rrp should 
be $1199, and used with the Atari 
520ST would cost buyers less 
than $2400 for a complete CD- 
ROM display station. 


Versatile EPROM 
burner 


lectronic Solutions has just 

released a powerful EPROM 
burner with “drop-down” menu 
software. The device has exten- 
sive help facilities which makes 
the user’s task easier, the com- 
pany says. 

It is suitable for blowing most 
popular EPROMs and comes 
with a high quality ZIF (zero in- 
sertion force) socket and cabling, 
with facility to add three more 
sockets if necessary. 

Facilities include the ability to 
read, write, copy compare, and 


SOFTWARE ONLY: $25.00 


erase the contents of EPROMs. It 
can also verify data and even 
combine the data in two smaller 
EPROMs into a larger one. 

The unit can cope with 2716, 
2732, 2764, 27128, 27256, 27512, 
2804, 2816, 2864, 58064 devices. 

Full details from Electronic 
Solutions on (02)427 4422. 


MCA (More 

Computer 

Acronyms) 
Publications has 


Dir 

released “Computer 
Abbreviations, Acronyms and 
Such”, a text listing over 2500 
abbreviations and other buzz- 
words used in the computer 
industry. 

Indistinguishable acronyms 
and obscure instructions are 
the bane of computer users, so 
this Australian written, pub- 
lished and _ printed volume 
should find a ready market. 

BASIC, MS-DOS, and CP/M 
commands are included, along 
with conversion tables for 
binary, hex, octal and decimal 
and for ASCII to EBCDIC etc. 

“Computer Abbreviations, 
Acronyms and Such — The Mic- 
rocomputer User’s Guide” was 
written by Paul Black and is 
published by Diflo Publica- 
tions. 








FAX picture 


— includes all instructions on the decoder & s/ware. 


LISTENING POST “PACKAGE”: $35.00 
— you get software, quality fibreglass pc board with component overlay and full 
how-to-build instructions plus software operating details. (Components are widely 


sourced by electronics retailers). 


“C64 software does not provide Morse decoding. 


Send coupon to: AEM Software Service 


——— Se rr rr rr rr rs rr ms rs es eee eee oe oe oe oe ee oe Ce Co oo oe Oe oe 


Send us a blank C10 cassette or a formatted disk for us to transfer the 


software onto. 


SEND ME THE 
LISTENING POST: 


1) SOFTWARE ONLY 
CL] FULL PACKAGE 


My computer & printer are: 
C1) Microbee/C. Itoh 8510-type 


CL) Microbee/“Epson” FX80-type 


CX) C64 or C128/(most printers) 


‘am paying by: Cheque 0 Money Order 0 B/card 0) M/card 0) Visa 
(Make out cheques or money orders to: Aust. Electronics Monthly) 


INGING. 5 pe Ee FP a 
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Remember the famed SmartWatch? Well, Xecom Inc. in the 
States has just released the XE1287, real-time clock with RAM. 


This nifty little chip is a direct replacement for the MC146818A 
found in most AT compatible computers. As some AT owners 
might have encountered, sometimes the Real Time Clock (RTC) 
and CMOS RAM in their machine mysteriously ‘fails’ and resets 
itself. The time, date and the machine's configuration (what 
type of hard disk, display adaptor you have, etc.), are all wiped! 


What a hassle configuring the system every time you turn it on! 


$0? Is the XE1287 really worth it? 


Well, just like its little brother, the SmaRTC has its own minia- 
ture lithium power source which will retain the time of day and 
its 50 bytes of RAM for 10 years in the absence of power. The 
chip in fact replaces 16 components in a normal installation! 


Just like the revolutionary Smartwatch for the PC-XT/Clones, 
the SmaRTC for the PC-AT/Clones is housed in a piggy-back 
24-pin dual in-line package and is as easy to install as an IC! 
How could you go wrong? 


Yes, it really has the SMARTC! 


The SmaRTC even compensates for leap years and daylight sav- 
ing (not applicable in Queensland!). The internal clock can be 
run in either 12 or 24 hour mode; when in 12 hour mode am or 
pm indication is shown. Emulation of Intel or Motorola bus tim- 
ing is also selectable. 


To order your XE1287 SmaRTC, 
EITHER 


Fill in the coupon below and send 
a cheque or money order to: 


AEM SmaRTC Offer, 
1st Floor, 347 Darling St 
BALMAIN 2041 NSW. 


OR 


Phone (02)555 1677 and 
‘pledge your plastic’ 


Yes, please sendme. .. . XE1287 SmaRTC’'s 


Get the new XE1287 SmaRTC! 


JUST $49.95 


plus $8.00 delivery 


See the Data Sheet in this issue for more details! 


As a bonus for purchasers of the XE1287 SmaRTC, Energy 
Control will despatch a disk with useful utilities for the 
SmaRTC and your computer. 


This offer is being made by Energy Control International P/L 
and AEM is acting as a clearing house for orders. 
OFFER EXTENDED TO NOVEMBER 31 
1988 





at a cost of $49.95 + $8.00 for delivery. Name: 
| am paying by () Cheque CJ Money Order C) B/Card (1) M/Card O Visa. 

Address: 
Cheque/Money Order No.: 

P/Code: 

Credit Card No.: 

Phone: (____) 
Signature: (Orders are despatched to Energy Control within 24 hrs of receipt at AEM. Please allow up to 10 days 

i (unsigned credit card orders cannot be accepted) for delivery) 





92 — Australian Electronics Monthly — Oct. 1988 


Developments in Computin 





Speech as a man-machine 


interface 


William Ainsworth 


— recognising speech in noise 


Department of Communication and Neuroscience, 


University of Keele 





Few people have any experience of communicating verbally with computers and even 
fewer have ever done so in a noisy environment. Yet in a factory or when using a telephone 
in a busy office, recognising and decoding speech is a familiar problem. 


IT WILL TAKE many years of research 
before the most efficient form of man- 
machine interface will be _ evolved, 


though the task has to be tackled if we are ~ 


to be able to talk to computers against a 
background of machinery, in a motor car 
or on a flight deck. Headway is already 
being made in analysing the difficulties 
and outlining ways to overcome them. 

Speech dominates human communica- 
tion. If we want people to do something, 
or we need certain information from 
them, we simply speak to them. If they 
are far away we may write them a letter, 
but most people prefer to pick up a tele- 
phone, perhaps because reading and writ- 
ing seem much more complicated than 
speaking and listening. This is hardly sur- 
prising, for it takes years of practice at 
school to become proficient in the skills 
needed to read and write. 

When we want to communicate with a 
machine we have to learn new skills. We 
need to know how to poke at a keyboard 
with our fingers and to watch the effect it 
has on a screen. How much easier it 
would be if we could simply speak into a 
microphone to get the machine to do 
what we wanted! 

This dream occurred to speech technol- 
ogists years ago, and for the last 20 years 
or so they have been trying to devise 
techniques for getting machines to re- 
spond effectively to speech signals. 


How we speak 
and how we listen 


Speech communication appears to be a 
simple process. It is learned by every 
healthy child with little or no effort. In 
reality it is not simple, it is a most com- 
plex process. An idea in the mind of the 


speaker must first be expressed in a lan- 
guage understood by both him and the 
listener. It must then be articulated. We 
do it by modulating the airstream from 
the lungs by the vocal chords to produce a 
sequence of pulses whose frequency de- 
termines the intonation. 

The pulses excite the resonances of the 
vocal tract and then radiate from the lips 
as a sound wave. The meaning of the sen- 
tence is coded in this wave by subtle 
movements of the tongue, jaw and lips. 
These complex movements are known to 
everyone who has learned the language. 

But this is only half the story. The 
sound passes through the outer ear of the 
listener and causes the eardrums to vi- 
brate. These vibrations cause the ossicles, 
a series of small bones attached to the 
eardrum, to move and pump fluid in the 
cochlea, or inner ear. In the cochlea is the 
basilar membrane which oscillates at vari- 
ous places along it which depend upon 
the frequencies present in the input sig- 
nal. 

So, the structure of the inner ear begins 
the process of decoding the speech wave. 
Attached to the basilar membrane are a 
large number of hair cells, some 30 000 of 
them, which activate nerve cells when 


they bend. These cells are the first stage — 


in a complex system which leads up the 
brainstem and eventually to the auditory 
cortex. 


Automatic recognition 


So far, the process by which the speech | 


signals are decoded by the brain are not 
understood, so programming a computer 
to recognise speech in the same way that 
the brain operates is obviously impos- 
sible. 


Nevertheless, for many practical pur- 
poses a machine which recognises just a 
few words can be very useful. For ex- 
ample, consider a program that displays 
the choices available to the user by means 
of numbered menus. If the machine can 
just recognise the spoken digits the user 
can complete his task by voice. 

Most practical speech recognisers work 
by pattern matching. The user speaks all 
the words in the machine’s vocabulary 
and the machine analyses them and 
stores the result. These stored patterns are 
often known as templates. When an un- 
known word is spoken, the machine com- 
pares this new utterance with each of the 
stored templates and chooses the one 
which gives the best match. 

Several techniques have been em- 
ployed to analyse speech signals. We 
know that speech is encoded in terms of 
frequencies and that the human auditory 
system begins its analysis of sounds by 
separating them into their component fre- 
quencies, so spectral analysis is a popular 
technique. — 

The upper of the two illustrations 
shows a sound spectrogram, or sonagram, 
of the word ‘recognition’. Frequency is 
represented by the blackness of the 
picture. The dominant frequencies, 
known as the formants, can be seen as the - 
black horizontal bands. These reflect the 
resonances of the vocal tract. 


Problems 


Speech recognisers built on these prin- 
ciples alone are not very successful for 
three reasons: 


(1) Every time we utter a word we speak 


at a different rate, so some patterns are ~ 


spread out in time compared with others. > 
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(2) Different people have different sized 
vocal tracts, so the formants occur at dif- 
ferent frequencies when they say the 
same word. 


(3) Most speech communication takes 
place not in isolation, but against a back- 
ground of other noises. 


Various techniques have been devised for 
dealing with these problems. The first 
problem can be dealt with by so-called 
dynamic time warping. This enables the 
stored templates to be expanded in such a 
way that the optimum match is obtained. 
Alternatively, the problem can be dealt 
with by building statistical models of 
each word which incorporate the variabil- 
ity of the utterances. 

Usually the multi-speaker problem has 
been circumvented by training the system 
with the voice of the user, but there have 
been some attempts to cope with it by 
building transformations for each new 
speaker that enable his voice to be trans- 
formed into one like that of the person 
who originally trained the system. Here, 
statistical modelling of the variability has 
again been used. 

The problem of recognition in noise has 
not yet been solved. John Bridle and his 
colleagues at the UK Royal Signals and 
Radar Research Establishment in Mal- 
vern, western England, some years ago 
showed that a speech recogniser which 
worked well in the quiet recognised only 
about 50 per cent of spoken digits correct- 
ly. When the signal-to-noise ratio was 
+3 DB (decibels). This is far worse than 
human performance. It has been known 
for may years that spoken digits can be 
recognised with almost complete accu- 
racy with a signal-to-noise ratio as poor as 
-6 dB, which means the intensity of the 
speech is much less than that of the noise. 
A sonagram of the word ‘recognition’ 
with a signal-to-noise ratio of -6 dB is 
shown in the lower of the two illustra- 
tions. 


Auditory monitoring 


The superior performance of people in 
recognising speech in noise has led to the 
suggestion that speech analysers which 
operate on the same principles as the hu- 
man auditory system might work better 
than those based on conventional tech- 
niques. Preliminary experiments by Dr 
Ghitza at the Bell Laboratories in the USA 
and others elsewhere have shown prom- 
ising results. 

Our Department of Communication 
and Neuroscience comprises a number of 
research groups which investigate the 
mechanisms of vision, hearing and 
speech. Professor Ted Evans, the head of 
the department and leader of the Audit- 
ory Physiology group, has developed an 
electronic model of a single channel of 
the auditory system. It gives responses 
similar to those obtained by inserting 
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Sonagrams of the word ‘recognition’. At the top it is spoken against a quiet background, 
and above with a signal-to-noise ratio of -6 dB. 


micro-electrodes in the auditory system 
of cats. 

Professor Evans’s model consists of a 
filter with characteristics that simulate 
those of the inner ear, a half-wave recti- 
fier and a logarithmic compressor to rep- 
resent the action of the hair cells, and 
what is called a probalistic spike gener- 
ator to simulate the production of action 
potentials in nerve cells. 

Our Speech and Auditory Physiology 
groups are collaborating with Dr Pat Wil- 
son of the Auditory Psychophysics group 
to produce a computational model of the 
auditory system with 100 or more chan- 
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nels. This work is being made possible by 
a grant from the UK Science and Engi- 
neering Research Council to install a fast 
computer that will enable the model to 
process signals, especially speech, in a 
reasonable time. 

The first stage of the model consists of a 
bank of band-pass filters which stimulate 
the signal processing as far as the audit- 
ory nerve. The characteristics of these fil- 
ters are estimated by a process known as 
reverse correlation. A random noise sig- 
nal is applied to the auditory system and 
responses are recorded from the auditory 
nerve by means of a micro-electrode. The 


noise signal causing the nerve fibre to re- 
spond is also recorded. 

By a process similar to cross correlation 
between the noise input signal and the re- 
sponse of the nerve fibre, the impulse re- 
sponse (the response of a filter to a single 
impulse) of the auditory fibre is found (in 
practice the impulse is reversed in time; 
hence the tern reverse correlation). Sever- 
al experiments have to be dome with a 
number of nerve cells, each tuned to re- 
spond to different frequencies, to develop 
the impulse responses of a bank of filters. 

These impulse responses can be pro- 
grammed on the computer and used to 
simulate the filtering characteristics of the 
auditory system. The other stages of 
auditory processing, logarithmic com- 
pression and rectification by the hair cells 
and the generation of spikes according to 
a probability function, can also be pro- 
grammed. The result is a computational 
model which allows the signals generated 
at each level in response to speech sounds 
to be studied. 

The auditory system is more compli- 
cated than I have already outlined. Re- 
cent physiological studies have shown 
that there are interactions between the 
channels: if there is activity in one chan- 
nel, the activity in neighbouring channels 
is suppressed. The mechanism might be 
responsible for reducing the effects of 
noise while enabling speech signals to be 
transmitted to the higher regions of the 
auditory system. We intend to build later- 
al suppression into our model and to in- 
vestigate what effect it has on speech pro- 
cessing. 


Speech synthesis 


Techniques for speech synthesis were de- 
veloped twenty years ago. In a typical 
system a sentence is first translated into a 
sequence of phonetic units, which repre- 
sent the way in which each sound is pro- 
nounced. This can be done by looking up 
each word in a phonetic dictionary or ap- 
plying a set of context-sensitive rules (for 
example p followed by his pronounced f, 
otherwise p). 

The phonetic units are then translated 
into acoustic parameters which represent 
the physical characteristics of the sounds. 
The acoustic parameters are the frequen- 
cies of the formants (see left-hand illus- 
tration), their intensities, and their dura- 
tions. They are used to control a set of 
resonators excited by a sequence of 
pulses. 

Although such a system produces intel- 
ligible speech, the output sounds rather 
mechanical. Moreover, it has been found 
that when it is heard against a back- 
ground of noise it is a great deal less intel- 


ligible that equally loud natural speech. © 


We are collaborating with the IBM Scien- 
tific Centre in Winchester, southern 
England, to try and discover why this is 
so. 


One possibility is that whereas this sys- 
tem faithfully models the resonances of 
the vocal tract, it does not employ realis- 
tic excitation pulses. A technique known 
as inverse filtering is being used to meas- 
ure the shapes of the excitation pulses in 
human speech. 

In this technique we are able to study 
the variation in the shape of the excita- 
tion pulses. This knowledge can be ap- 
plied to speech synthesis. We expect that 
speech synthesised in this way will be 
more intelligible in the presence of back- 
ground noise. 


The user interface 


When the captain of a ship gives a com- 
pass course for the helmsman to steer, the 
helmsman repeats it back to confirm that 
he has heard it correctly. When a tele- 
phone operator is asked to obtain a num- 
ber she repeats the number back. 

Communicating in a noisy environment 
is somewhat similar. The noise may cor- 
rupt the speech signal and cause an error 
in recognition. The user will be unaware 
of the mistake unless the words are dis- 
played on a screen or the machine is 
equipped with a synthesiser to speak to 
him. If the user is communicating over a 
telephone line, or if his eyes are busy 
with another task, the latter course may 
be the only one that is practicable. 

The question arises as to whether the 
response of the recogniser should be 
checked after each word has been spoken 
to it or whether it should be checked later, 
for example, at the end of each sentence. 
Compass courses always consist of three 
digits and they are repeated back as a 
group. Telephone numbers, on the other 
hand, vary quite widely in the number of 
digits they contain. They are often 


checked after three digits, but on a bad 
line digits may be checked one by one. 

Here at Keele we are interested in com- 
municating with computers in a noisy en- 
vironment where it is likely, in spite of 
advances in recognition from. auditory 
modelling and in synthesis from realistic 
excitation pulses, that occasional mistakes 
will be made. So we are interested in 
finding the most efficient ways of detect- 
ing and correcting errors. 

We have developed a mathematical 
model of the user interface, which en- 
ables us to arrive at the optimum number 
of words which should be spoken before 
any checking is done. This model pre- 
dicts, as it might be expected, that as the 
noise level rises and the frequency of er- 
rors increases, the number of words spok- 
en before a check is made should be re- 
duced. Experiments have shown that the 
specific predictions of the model are 
borne out in practice. 


Future plans 


Our research is by no means completed. 
We have only recently acquired comput- 
ers powerful enough to carry out the 
work. When even more powerful ones 
come into use, progress will be faster. 

Advances are continually being made 
in understanding the physiology of the 
auditory system. We intend to incorpor- 
ate these developments in future auditory 
models and to test their utility in auto- 
matic speech recognisers. 

Our programme in speech synthesis 
has been hampered by a lack of know- 
ledge as to how the shape of the excita- 
tions pulses varies in natural speech. We 
are gradually acquiring this knowledge, 
and in due course it will be transferred to 
our speech synthesis system. & 


Thankfully, Zout of 1O 
MS people just need your 
understanding... 
the other 3 really need 


your support: 


For information about multiple sclerosis 
please contact the MS Society. 
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VZBUG — A useful program for 
memory related work on the 





VZ200 or VZ300 


Have you ever wanted to look inside a VZ memory chip? 
There are two ways to do this. The first is to get a 
hacksaw and cut the chip in half. The second method is 
to use VZBUG. We think you'll find VZBUG much more 


informative than the hacksaw. 


ONE OF THE DISADVANTAGES of the 
modern home computer is that the user 
never really gets the opportunity to get 
into the guts of the machine. Most of the 
time the small home micro is in BASIC 
mode, and the user doesn’t have any 
idea why the computer does what it 
does. VZBUG remedies this by letting 
you get into the “nitty-gritty” of your 
VZ’s insides. 

VZBUG is ideal for fixing jammed 
programs, or for other memory related 
work. In addition, you can use VZBUG 
for loading and saving data onto casset- 
tes, clearing the screen, typing text into 
memory and printing it — a mini word 
processor! 

Once you have VZBUG installed you 
will wonder how you ever got on with- 
out it. 


Functions | 


There are seven main functions in 
VZBUG. All numbers are entered from 
the keyboard in hexadecimal. The func- 
tions are called after the program is 
loaded with the following commands: 


C — Clear screen 

G — Goto memory location and execute 
program 

I— Insert ASCII into memory 

L— Load from cassette 

D— Display memory location 

O-—- Output memory 

S — Save to cassette 


To terminate the program and return to 
BASIC, simply enter G1A19, which 
translates to “goto HEX 1A19 and exe- 
cute”. 1A19 is the return-to-BASIC 
address contained in the VZ ROMs. 


Clear screen — just type “C” and the 
screen clears, returning the prompt 
character to the top left hand corner of 
the screen. 


Goto — type “G” and the computer will 
ask you for a memory location. Enter the 
location in HEX and the computer will 
jump to that location and execute what i 
there. If there is not a valid program at 
that address the computer might lock 
up, so be careful. 

Insert ASCII into memory — type “I” 
and an asterisk will appear on the 
screen. Enter the start address (again in 
HEX), and start typing. This is in effect a 
mini word processor. To exit the com- 
mand and return to the VZBUG com- 
mand loop, simply type CTRL “E”’. 
Load cassette — typing “L’ will result in 
the word “WAITING” will appear on the 
screen. Press PLAY on the cassette 
player and the next program on the tape 
will be loaded, in the same manner as 


the BASIC CRUN command. CTRL 
BREAK will terminate the load and 
return you to BASIC. 

Display and alter, memory — this com- 
mand allows you to display and alter 
any memory address in the VZ RAM 
area. Type “D” followed by the address 
you wish to access, e.g. DCF00 will dis- 
play the contents of memory location 
CF0O. If you wish to change the con- 
tents, simply type in the new data, in 
HEX of course. If the data typed is O.K., 
press RETURN to proceed to the next 
memory byte. To return to the VZBUG 
command loop, simply type “N”’. 
Output memory — there are four diffe- 
rent ways of accessing the VZ’s memory 
with this command. They are: 


“Output to printer in ASCII” - This 
prints out the contents of the locations 
selections on your printer in ASCII for- 
mat. This is used to print out text 
created with the “I” command. The out- 
put is terminated by the HEX byte “00”, 
which is the terminating character of 
the “I” command. 


19: DLS 

20 PRINT @200,"VZ MEMORY LOADER" 

=O FRINT ff 232, sesses==5 g$2eceeee=" 

40 PRINT" THE FROGRAME WILL AUTO-EXECUTE . ON COMPLETION" 
SO PRINT 

60 FOR X=1 TO2ZO0O:NEXT X 

70: CES 

BO N=1000 

100 FOR A=-20480 TO —-19286 

110 READ As 

120 GOSUB S500 

140 G=Fx16 

150 GOSUB S10 

160 J=G+F 

170 FOKE A,J 

175 M=M+1: IF M=16 FPRINT"LINE"::M=O:N=N4+10:FRINT N 

180 NEXT A 

200 POKE 30862,00:FPOKE 20862, 176:M=USR(N) 

219: STOP 

300 Z$=LEFTS (AG, 1) 

305 GOTO 520 

310 Z$=RIGHTS (AF, 1) 

S320 E=ASC (Z%) 

g20 IF E?47 AND E«S8 THEN F=E-48: RETURN 

340 IF E>64 AND E«#71 THEN FP=E-S5: RETURN 

2590 PRINT" ERROR" 

360 FRINT"CHECK LISTING FOR INCORRECT BYTE 

379 PRINT"CURRENT ADDRESS";A 

280 FRINT"WRONG BYTE ";A% 
“590 STOP 

1000 DATA 3E, 0D, CD, 3A, 03, 3E, 2A, CD, 3A, 03, CD, F4,2E,FE,00,28 | 
1010 DATA F9,FE,53,CA,A7,B1,FE, 4C,CA, 53, B2,FE, 44, 28, 20, FE 
1020 DATA 49.CA.64.E2.FE, 4F.CA.B2.B2.FE.47,28.1F.FE. 43.28 
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Output to printer in HEX” - This prints 
yut the contents of selected locations on 
rour printer in HEX code. Only 256 
yytes are printed and then the program 
tops, displaying a “?” prompt on the 
creen. Press RETURN to print out the 
iext 256 bytes or “E” to return to the 
'ZBUG loop. 


Output to screen in ASCII” — Same as 
he first option, but the output is 
lirected to the screen, not the printer. 


Output to screen in HEX” — Same as 
he second option, but output is 
lirected to the screen and blocks of 16 
yytes are displayed at a time. To return 
o command loop, press “N”’. 


“hese options are selected with the fol- 
owing command line parameters: 


select O for output, then: 


/P to select Screen or 
Printer output, enter 
start address in HEX, 

VA to select HEX or 
ASCII format. 


3g. to display address BOOO on the 
screen in HEX, 
‘ype O,S,B000,H 


dave on cassette — this command allows 
rou to save a block of memory to cas- 
ette. Type “S” followed by the name 
rou wish to allocate to the block (14 
hharacters maximum). CTRL “E” 
inishes the entry of the file name. You 
nust also enter the start and end addres- 
es of the block and then select either 
B” or “A”, depending on whether you 
vant the block saved as a load-only or 


uto-execute routine. The “B” parame-_ 


er saves the program as _ load-only, 


whereas using the “A” parameter will 
create an auto-executing file. If you use 
the “A” parameter, be certain that the 
start address is a valid execute address, 
or the computer may lock up. 


Getting VZBUG going 


VZBUG is loaded as a BASIC program 
shown in the accompanying listing. I 
would strongly suggest that you enter 
the program in a number of stages, sav- 
ing your work progressively. Take your 
time — maybe you should consider 
entering the data in two or three sittings, 
rather than a single eye-blurring, mind- 
boggling session. 

Before you run the program initially, 
SAVE IT to cassette. As is always the 
case with machine-language-loading 
BASIC programs, a single error in enter- 
ing the DATA statements can result in a 
computer lock-up, and the loss of all 
data in memory. 

When the program is loaded it pokes 
into memory all the HEX code. con- 
tained in the DATA statements at the 
end of the listing. It also checks to see if 
you have accidentally entered a non- 
HEX byte, and if so displays the address 
and contents of the incorrect byte. You 
can use this to locate and correct the 
error, by comparing the listings. 

If you enter an incorrect but neverthe- 
less valid HEX byte, the program will 
not trap it, and it may cause lock-up, so 
proceed slowly and carefully. 

The program occupies addresses 
BOOO to B447. It cannot be moved as it 
contains absolute addresses. I am pre- 
pared to supply reassembled programs 
at a different address, if you drop me a 
line at my address (see end of article), 
including a blank cassette and, cheque/ 
money order for $10. 


Useful subroutines 


Here are some additional useful sub- 
routines I have implemented in VBE 
for users. 

Executing hexadecimal address B151 
instructs the computer to accept either 
‘two or four bytes from the keyboard, 
convert them to HEX and store them at 
HEX CFFA/B. The size of the input, two 
or four bytes, is determined by the check 
byte located at CFFF. If the check byte is 
HEX AB, then two characters will be 
accepted. Any other data will allow four 
bytes to be accepted. 

Calling address B19F converts HEX to 
ASCII, and is used to display HEX data 
on the screen. The value to be converted 
is the one resident in the accumulator, 
after conversion is completed, the con- 
verted value is held in the accumulator. 

Location B42F contains a routine to 
convert ASCII input from the keyboard 
into HEX. As with address B19F, the 
accumulator is used for both the origi- 
nal and converted values. The D and E 
registers are also used for this. 

Besides these useful subroutines, 
there are many more contained in the 
VZ ROMs. Included with the assembler 
tape from Dick Smith Electronics is a 
full listing of the useful VZ subroutines. 


Ready set go! 

Now is the time to roll up your sleeves, 
polish your glasses, take the phone off 
the hook, and enter in the VZBUG list- 
ing. REMEMBER ~- take it easy, be care- 


ful, double and triple check, and save 
before you run. HAPPY COMPUTING! 


Reg Batger 
13 Hillview Rd, 
Kellyville 2153 NSW 


AC, 34, CZ, 00, BO, ZE, OD, CD, ZA, 02, 21, DO, CF, CD, AI, 34 


63,00, BO, 3E, 22,32, FA, CP, 22,68, CF, 21,FA,CF.CD, SF 


36,CZ, 00, BO, SE, OD,.CD, ZA, 03, CD, 28, B1,CD, ED, B1, DD 
20,04, 78, DD, 22,E0,CF,CD,87,B2, 3E, 00, DD, 77,00; 3E 
OD, DD, 77,01,C3,00, RO, ZE.08, CD, ZA, OF, CD.F4, 2E.FE 
00, CA, 8C,B2,FE,87,C8, CD, 3A, 0%, DD, 20, £0,CF, DD, 77 
OO, DD, 23, DD, 22,E0, CF, CD, 28, Bl, ZE, AO, CD, ZA, OF, C2 
87, B2,CD, 3A, 03, 36,00, 32,€2,CF,CD, 38, B1, 3E,OD, CD 
(A, OF, TE, 2F, CD, 2A, OF, SE, 50, CD, 3A 
28,F9,FE,50, 28,06,FE, 53,28, os 
18, EF, 22,E2, CF, 3E, OD, CD, 3A, O3.CD.ED. Bi, 2. 48.CD 
3A, 03, 3E, 2F,CD, 3A, 03, 3E, 41, CD, 20, 0%, CD, F4, 2E,FE 
00, 28,F9,FE, 48,CA, 25, B3,FE, 41, CA, OF, B3, 18, ED, 3E 
OD, CD, 3A, 03, 2A, 04,78, 20, £2, CF, FE, 50, CA, OF, B4,CD 
75, 2B, C3, 00, BO, SE, OD, CD, ZA, OF, ZA, E2, CF, FE, 50, 28 
. BS, 3A,A4,78,CD,53,B3,36,0D,CD 
ZA, O3, 2A, A4, 78, 06, 10, 7E, CD, 63, BS, 22, 10,F9, 22,04 | 
78,CD.F4, 2E,FE, 00, 28,F9,FE,0D,28,D5,FE.4E,CA,00 

BO, 18,EE, 22, F0,CF,E6, FO, CB, =F, CB, 2F, CB, SF, CB, 2F 
CD, 2F,B4,CD, 3A, 03, 30,FO,CF,E6, OF, CD, 2F,B4,CD, 3A 
03,09, 3E, 10,32,E£4,CF, 3A, AS, 78, 4F, CD, C4, BS, 3A, A4 
5, OE, 20,CD, 8D, 05, 3E, 10, 32,£8,CF, 3A 
E8,CF,FE, 00, 28,54, 2D, 32, £8, CF, 2A, A4, 78, 7E, 23,22 
OE, 20,CD, 8D, 05, 18, £3, OE, 0A, CD, 8D 
, 00, BO, 22, F0, CF, £6, FO, CB, 3F, CB, 3F, CB, 2F,CB 
;3A,FO,CF,€6, OF, CD, 2F,.BA4 
4F,CD, 8D, 05, C9, ZE, 3F,CD, 3A. O3, CD, F4, 2E, FE, 00.28 
F9,FE, OD, 28, 8D, FE, 45, CA, 00, BO, 18, EE, OE, 0A, CD. 8D 
OS, 3A,E4,CF, 3D, FE, 00, 28, DC, 32,E4,CF,C2,87, BS, 22 
E6,CF,7E,FE,00,CA, 00, BO,FE, OD, CA, 27,B4,4F,CD, 8D 
OS, 2A, £6,CF, 23, 18, £8, SE, OA, 4F, CD, 8D, 05, 18, F2, 11 
36, B4, B35 SF y 1A, CP, 304 31g 325 355 345 By 365 375 28, 39 


130 DATA CB, 3F,CB,2F,CB,3F,CD, 2F,B4,€D, 3A, 03, 4F, 3A,F2,CF 1240 DATA 
140 PATA E6, OF,CD, 2F, B4,CD, 2A, 02,09, SE, 20, CD, 3A, OF, SE, 00 1270 DATA 

150 DATA 22,FF,CF,CD,F4, 2E,FE, 00, 28,F9,FE, OD, 28, 28, FE,4E 1280 DATA 

140 DATA CA, 00, BO, 3E,AB, 22,FF,CF,CD, 51,81, 2A,F6,CF,CD,9OF 1290 DATA 

170 DATA: B1,CB,.27,CB,27,CB, 27; CB, 27,47, a7 7, CF, CD. or, Bt 1400 DATA 

180 DATA 80.,ED,5B,FO,CF,12, 20, FO, CF, 23, 22,F0,CF, CD, 38, Bl 1410 DATA 

199 DATA 3E,OD, CD, 3A, 03,C%, B2, BO, CD, 50, 34, CD, 50, 34, CD, SO 1420 DATA 

200 DATA 74,CD,50,74,CD,50,74,CD,50, 24, CD, 50, 74,CD, 50, 34 1420 DATA 

210 DATA C9, DD,21,F4,CF,DD,22,F4,CF,CD,F4,2E,FE,00,CA, 59 1440 DATA ZA, OF, 3E,53,CD,2 
220 DATA B1,11,726,84,47,1A,B8,CA, 72,B1,FE,FF,CA, 59,881,123 1450 DATA 023,CD,F4, 2E,FE,00, 
250 DATA 18,F3,CD, 3A,03,DD, 2A, F4, CF, DD, 77,02, DD, 25, DD, 22 1440 DATA 

240 DATA F4,CF,CD,28,B1,2A,FF,CF,FE, AB, CA, 96, B1, 2A,F4,CF 1470 DATA 

250 DATA FE,F8,C8,C3,59,81, 3A,F4,CF,FE,F6,C8,C2, 59, Bl, DE 1480 DATA 

260 DATA 30,FE,0A,F8, DE, 907,C9, CD, 38, Bi, 3E, OD, CD, SA, OS, SE 1490 DATA 

270 DATA 4E,CD, 20,03, 3E,41,CD, 2A, 02, 3E,4D,CD, 30,03, 3E,45 1500 DATA 

280 DATA CD, 2A, 02, ZE,.2D, CD, ZA, O2, DD, 21, DO, CF, SE, 22, DD, 77 1510 DATA 51,3A,AS,78,CD, 6% 
290 DATA 00,DD, 22, DD, 22,E0,CF,CD,87,B2, 3E, 22, DD, 77, 00, 3E 1520 DATA 

ZOO DATA OD, CD, 2A, 02,CD, ED, B1,CD, FC, B1, CZ, OB, B2, ZE, 53, CD i520 DATA 

310 DATA 2A,023,CD, 6B, BO, 2A,FA, CF, 22,A4,78,C9,3E,45,CD, 3A 1540 DATA 

220 DATA OZ, CD, 6B, BO, 2A, FA, CF, 22,F9, 78,C9, SE, 42, CD, 2A, OF 1550 DATA 

220 DATA 3E,29,CD,3A,93,35E,41, CD, 3A, Ox. SE. 20. 6D. Say Ds, cE 1560 DATA 

240 DATA SF, CD, 2A, o3,CD, F4. 2c, FE, 00, 28,F9, rE: 42,CA, 45, R2 1570 DATA 78,4F,CD,C4,B3 

350 DATA FE, 41, 20,F0, 3E,0D,CD, 3A, 03, 21,D0,CF,0E,F1,F2,CD 1580 DATA 

O20 DATA 16,00,00,00,00,00,00,00,00,909,00,00,900,00,00, 0 1590 DATA A4,78,CD,C4,B3 

040 DATA 00,00,00,00,00,18,C2,CD,C9,01,18, B4, CD, 5A, 02,CD 1600 DATA ©5,Cz 

O50 DATA 38,B1,CD,46B,BO,2A,FA,CF,E9,CD, 3A,92,CD,28,81,CD 1619 DATA SF ,CD, 2F.B4,4F,CD.8D,05 
O60 DATA 6B, BO, 2A,FA,CF,22,F0,CF,C2,B2,B0,CD, 51,51, 56, OD 1620 DATA 

Q70 DATA CD, 3A, 03, 3A,F8,CF,CD,9F,81,CB,27,CB,27,CB,27,CB 1620 DATA 

O80 DATA 27,32,FA, CF. 3A, Fo, CE CD oF: ot, A7, 30, FA, CF, 80,32 1640 DATA 

090 DATA FA,CF, 3A.FS,CF,CD, 9F, B1,CB, 27, CB, 27, CH, 27, CB, 27 1650 DATA 

100 DATA 32,FD,CF,2A,F7,CF,CD, 9F,B1, 47, 3A,FD, CF, 80, 32, FB 16460 DATA 

110 DATA CF,C9,2A,FO,CF,7C,CD,C9, BO, 7D,CD,C9, BO, 3E, 20, CD 1670 DATA 

120 DATA 3A, 03, 7E,CD,.C9, BO,C32,E9, BO, 32,F2,CF,E6, FO, CB, SF 1680 DATA 41,42,43, 44,45, 46,FF 
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Weather maps 
for yachties 


Dear Sir, 

I purchased my first edition of Austral- 
ian Electronics Monthly, July ‘88, and 
read with interest about weather fax and 
your Listening Post project, having heard 
about it for some time. As a yachtie, the 
thought of putting computers, printer and 
power supply aboard is abhorrent. 

Could you design a weather fax project 
that would store the information received 
and just display on a TV when required? 
As most yachts have the receiving gear 
and TV aboard, this would be a much 
simpler way to go. 


°P were 


P. King, 
Airlie Beach, Qld. 


Congratulations on finding us! 

Many yachties have satisfactorily in- 
stalled Listening Post equipment on the 
yachts — computer printer and all! The 
way to go is to use a 12 V operated com- 
puter if you don’t have 240 Vac aboard. 

As for designing a weather fax unit to 
output on a TV receiver, yes, it’s a possibil- 
ity and we might look into that. However, 
there is one immediate drawback. You can 
only view the transmitted weather maps in 
real time. Without a printer to provide 
hard copy printout, you're at a severe dis- 
advantage. . 

Storing the received data electronically 
_ is possible, but to store it in a random ac- 
cess memory is expensive as lots of it re- 
quired. It could be stored on audio cas- 
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sette tape, but it’s inconvenient to use and 
slow in retrieval. A disk drive would be 
better. Best get the computer, I think! 


Roger Harrison 


A bouquet 


Dear Roger, 

Keep up the good work, especially 
computer interface projects (even mo- 
dems!). 


Kim Barnet, 
Whyalla Norrie, SA. 


Thanks for your kind words and your en- 
couragement to keep going with modem 
projects. It just shows you, where on earth 
would Australia and we enthusiasts be 
without Telecom? And I bet you're one of 
the 14 M people who criticise this great 
Australian enterprise. There’s ingratitude 
for you! 


Snake oil, golden ears and 
solder 


Dear Roger, 

What are we going to do about the 
snake oil purveyors which infest the 
audio industry? If your average purchaser 
of noise making gear had a modicum of 
technological knowledge, then these 
charlatans would be consigned to a richly 
deserved oblivion with hoots of derision 
ringing in their ears. 

But no. The punters are walking out of 
hi-fi shops weighed down with stuff like 
cables that would happily conduct your 
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average lightning bolt, “directional” sig. 
nal cables, vacuum tube amplifiers anc 
other esoterica. 

The snake oil salesmen have all got one 
phrase perfected. It goes ‘I don’t know 
why it is, it just sounds better.” It’s just 


another form of the indefinite compara- 


tive so widely used in the advertising in- 
dustry. 

The punters seldom think to ask for any 
evidence to support these absurd asser- 
tions. Many of these can be subjected tc 
good old A-B testing, though the Golden 
Ear push would probably start squabbling 
amongst themselves about the merits of 
the sounds of various relays. 

What brought this on? 

I was recently informed of a miraculous 
new solder. A snap at $6/m. Six golly-o- 
goshes a metre! Use this solder and your 
gear — you've guessed it — will sound 
better. I’m told you don’t need a special 
soldering iron tip to use it, so I suppose 
the formulation is immune to contamina- 
tion from your iron, pre-tinned compon- 
ents or whatever solder you're replacing. 
The silly buggers could have sold me that 
special tip for $30 or so! Throw in some 
‘‘Miracle Sound Tip Cleanser and Solder 
Site Preparation”’ for, oh ... $15/g, and I’m 
away. . 

A bloke is going to be busy laboriously 
resoldering his gear. At least I’ll be able to 
use some of that amazing low oxygen, di- 
rectional, heavy duty gold-plated Litz 
sound conductor they're all raving about. 
I just wish I could get the latter in printed 
circuit board cladding. What’s that? - 
PCBs are out? — point-to-point wiring 
sounds better? 

So much to learn, so little time. 


(Name supplied, 
withheld by request) 


Shhh! Do you want to blow it? Haven't you 
heard of a solder-sucker before? With 
everything — like CD players, HDTV, S- 
VHS, 8 mm, PCs, and the ultimate, AEM — 
now invented and freely available for a 
few dollars, what else is left for us to invent 
and sell? 

Tell your solder salesman to come back 
next year, perhaps April? Early. Like the 
first day of the month... 


Harrowing hum problem 


Dear Sir, 

Referring to a hum problem discussed 
in the July ‘88 issue Letters column, | had 
a rather harrowing experience some time 
ago when I fitted one of those esoteric 
tonearms from England (Syrinx Leone 
LE1) to my turntable. 

I tried all the things you described but 
in a totally disoriented manner. My turn- 
table was a FONS International Mk 1. A 
much-lauded unit but in reality a heap of 


shit (sorry about that). After going to in- 
credible lengths to set the turntable up 
correctly (it had never been set up cor- 
‘ectly since the day I purchased it) I was 
confronted with this infernal hum. It was 
simply because the new tonearm was 
otally isolated from the supporting 
Tamework earth of the turntable. 

The only solution was to break into the 
2arth lead which was moulded into the 
sable coming out of the tonearm base. | 
lid this, and using a starpoint earth sys- 
em eliminated the earth loop. 

It sounds so easy, yet I found it was 
10t. However, if I had followed your 
simple rules J would have fixed it quickly. 
[he tonearm replaced was, by virtue of its 
Jesign, earthed to the supporting bracket 
30 the hum problem did not occur. 

The electronics under the chassis were 
evolting with cables running around and 
round the unit, as if to create a magnetic 
ield to add to the hum problem. I consid- 
red totally removing the power unit and 
eplacing it with an. ac plugpack but 6 V 
ylugpacks were almost impossible to find 
inless you were willing to part with $60 
yr so. It never got to that as I eventually 
old the unit to cut my losses and re- 
laced it with a Thorens D-320 with its 
ywn tonearm and a Garrot P77 cartridge. 
Chat’s satisfactory for me, although with 
3Ds taking over I wonder about the sense 
of it all. 


M. Taylor 
Ringwood North, Vic. 


Thanks for sharing your experience with 
is. You have our deepest sympathy; now 
vou have added your name to the list 
of the famous who have enhanced AEM 
vith contributions to ‘‘Letters’’, we trust 
hat this is some small satisfaction for your 
ribulations. 


*hone vandalism 


Jear Sir, 

Every year we hear the moaning of 
10w much it costs to repair public tele- 
yhone booths because of vandalism. 

Since the majority of responsible adults 
ow possess credit cards, why aren’t they 
ut to good use in the opening and clos- 
ag of vandal-proof phone booths? 

We could still go on using cash once 
ve were inside, and if need be, a record 
‘ould then be kept of the users of any 
yarticular unit that was abused. 


P. Truscott, 
Tullah, Tas. 


Thank you for a positive suggestion. Too 


nany people just moan without being con- . 


structive. Why not put your idea to Tele- 
70m? It is always interesting to see how far 
igor mortis has set into any large body, 
ind one way of assessing the degree of 
lecrepitude is measuring the fight they put 
ip against change. 

Our only criticism is that your idea 
vould put more of our hard-won money 


into the hands of that here-on-Earth black 
hole known as “Consolidated Revenue” 


via the insidious FID and BAD taxes on 


credit card transactions. 


Product news error 


Dear Sir, 

The description of our Printed Circuit 
Oven for curing the resist on pc boards, 
published in Professional Products News, 
AEM March 1988, has suffered a typo- 
graphical error. The oven will handle pc 
boards up to 250 x 200 mm, which is larg- 
er than the size stated. 


N. Hoffman, 
Sesame Electronics Pty Ltd. 


Thank you for your letter. We do not 
apologise for the typographical error, as it 
was a cunning scheme on our part to men- 
tion your oven a second time in our pages. 
Just another example of AEM service and 
the ends we're prepared to go to for cus- 
tomers! 


Query on the AEM6006 
dc servo-feedback 
adapter. 


Dear Sirs, 

I have just completed assembling the 
AEM6000 Power Amp and | am very 
pleased to report that it is going beautiful- 
ly; | am very happy with the whole set- 
up. In fact, I already have an Amcron PL4 
amp, but I much prefer this 6000 and will 
be selling the Amcron in the near future. 

However, I have one little problem 


which I have not been able to solve — 


that is the dc offset. I can adjust this al- 
right, but it will not stabilise and tends to 
creep up or down all the time. | think it 
might have something to do with the tem- 
perature, as when the set has been turned 
on for about an hour, things seem to settle 
down a bit. 

Hence my enquiry about the AEM6006 
adapter. I have been trying various firms 
in Melbourne, Sydney and Adelaide to 


purchase two Printed Circuit Boards for 
the above — but have had no luck. Do 
you know where | can procure these? 


B. Monaghan, 
Bendigo, Vic. 


The AEM6006 pc board is stocked by 
Eagle Electronics in Adelaide (08)271 
2885. This dc servo adapter will certainly 
solve the problem. 

If you haven't already done so, it’s worth 
investing in the NTE461 dual-JFET for the 
input stage of the amp modules. They're 
available from Stewart Electronic Com- 
ponents in Melbourne (03)543 3733. The 
NTE461 is far superior in its thermal char- 
acteristics and matching to the 2SK146 in- 
cluded in kits from one supplier, the 
NTE461 markedly improving dc offset per- 
formance of the 6000. 


Weather satellite receiver 
queries 


Dear Roger, 

I have a couple of queries on AEM 3520 
project, the satellite receiver. 

1) February ‘88, p.57: the photo of the 
board shows a resistor in parallel with 
RFC1 which is omitted in the layout dia- 
gram on page 55. Is it needed? What is ? 

2) The C10/C15 combination occurs 
twice, in the photo and layout, but not in 
the page 50 circuit diagram. What is the 
missing pair like? 

P. Mountford, 
Perth, WA 


On the first question, the resistor was 
found to be unnecessary and one lead was 
clipped on the prototype, which is quite 
visible on the page 57 photograph in the 
February issue. 

Regarding the second question, yes — 
C10/C15 are repeated, same values. It’s 
just some extra bypassing on the supply 
rail. 


Roger Harrison 
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Personal Opinion 


VHS vs 8mm — 





Goldfinch challenged 


What's to choose between the video formats? Our June 
feature on the subject, written by our correspondent, senior 
journalist Malcolm Goldfinch who’s well experienced in this 
field, has been challenged by a reader as ‘biased’, among 


other things. 


IN A LETTER much too long to print as 
sent, Mr Gary Pepper of Milperra, 
Sydney, says he regards Malcolm Gold- 
finch’s article in the June AEM, Video 
Camcorders: VHS vs 8 mm, as biased. 

“The great bulk of the article on cam- 
corders is focussed on the non-issue of for- 
mat compatibility,’’ he wrote. Mr Pepper 
makes the point that Video 8 camcorders 
do not need connecting to any other VCR, 
but connect directly to the TV set, so for- 
mat compatibility is a red herring. On 
running time capability, 8 mm runs three 
hours against VHS-C’s one: cost, V8 $9/hr 
compared with VHS-C’s $15/hr. 

Further, Pepper wrote that the only 
way 7” VHS-C could be made to play 
longer, with the given cassette size, 
would be to make the tape thinner and 
thereby hastening the oncoming of tape 
stretch/breaking. He challenges the as- 
sertion that V8 is delicate and would 
prove unreliable as it aged, and writes 
that it was a blatantly wrong impression 
that Beta VCRs became sick and subject 
to mass breakdown. 

“Sony has always been innovative and 
an engineering-focussed entity,’’ Pepper 
said. ‘Their products are usually one step 
ahead of the field in terms of de- 
sign/specification but one gets the im- 
pression that they sometimes lack the mar- 
keting experience to pull the others with 
them. 

“Tt is unfortunate that once again they 
design a superior product in the case of 
V8, get it accepted by the others and then 
see JVC decide to confuse the issue by re- 
gurgitating a 10+ year old technology and 
reheat it for a second time.” 

Mr Pepper considered that quality and 
performance were the crux of the matter 
but Mr Goldfinch had compared the for- 
mats only scantily in these areas. 

“I think the reason Mr Goldfinch chose 
to do so was that it certainly does not fa- 
vour VHS-C in a head-to-head contest 
with Vé.”’ 


He considered anyone who had com- 
pared an identical scene under identical 
lighting conditions shot with both formats 
could appreciate the superiority of V8, 
not just in terms of colour saturation but 
edge-to-edge clarity and audio reproduc- 
tion. 

Mr Pepper said the author had glossed 
over the quality merits and demerits of 
the formats by saying there were differ- 
ences discernable under some conditions, 
particularly concerned with reproducing 
some colours: ‘Personal preference must 
be the arbiter here”’. 

‘‘Surely,’’ Mr Peppér asks of this state- 
ment, ‘The suggestion that some people 
would prefer their home movies to be of 
lesser quality is beyond the pale?”’ 


Editorial comment 


In reply, let us set down a few back- 
ground facts. Few video writers would 
have Malcolm Goldfinch’s experience; 
ranging from making a horse opera in the 
hills behind Adelaide in 1934, to today’s 
video camcorders. His cameraman in the 
first example used the Pathe 9.5 mm film: 
a format bigger and better than 8mm 
with a single centre sprocket hole be- 
tween frames. eck 

At AEM we have often been able to ad- 
vise you correctly, technically, before 
other magazines, about many new con- 
sumer products relying on some form of 
standard or format. We have learnt that 
most buyers do not choose the best, if 
there is a simpler alternative of similar 
quality and price available. We just aim to 
make you aware. 

Mr Goldfinch opened his story by re- 
minding readers that we covered seven 
pages in the November ‘85 and January 
‘86 issues describing 8 mm in depth. He 
ended the 1985/6 articles with: ‘‘Of all the 
many fine Sony products I have owned 
and used, the CCD-V8 must be the most 
brilliant. It represents a great step forward 
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in videography. I would like to congratu 
late Sony for their leadership in establish 
ing this exciting new format, as well a 
leading with such a high standard in thei 
first camcorder.” 

Space constrictions do not allow us t 
print Mr Goldfinch’s reply to Mr Peppe 
in full, but salient points follow. 


Goldfinch replies 


I welcome Gary’s comments as it tells m 
how short we “‘“experts’’ have fallen ir 
trying to explain the enormous complex 
ities of video generally. Gary is obviousls 
a quality fan. I hope he has a good quality 
TV to see the different quality from the 
various formats and makes of camcorde: 
on the market. I have replayed many 
makes in some hundreds of homes anc 


_ motel rooms. Just as in hi-fi sound, you 


could cart around a top quality amp anc 
connect it to speakers in many homes anc 
get amazingly different results, so too 
video varies with the TV. Usually I finc 
that the badly adjusted average TV de- 
livers less quality than the camcorder sig. 
nal provides on a monitor; so what is al 
the argument about? 

Because of my reputation I am askec 
by many friends and acquaintances abou: 
every appliance before people buy 
When J ask, “Is the highest quality you 
chief concern? Or practicality?’’, the an- 
swer is almost invariably ‘‘Practicality!”’ 

The standard of quality in all videc 
units I have tested in recent years is sc 
good that it really takes a test laboratory 
to show comparisons. 

In trying to help the average video buy- 
er, I will consider more the convenience 
than quality because quality is not really 
a problem to most home video users. Con- 
venience varies greatly, and I rate com- 
patibility and cost saving the highest pri- 
ority; no apologies, Gary. 

I stick by my personal colour tastes re- 
marks as each camcorder, of even one 
make, can vary. Remember, in photogra- 
phy the fans argue and fight over which 
film has the best colour balance: Kodak 
Fuji, Agfa. There were people who woulc 
not use Kodachrome, only Ektachrome 
Which is the best? They are all very good 

The statement that video and cam- 
corders do not require the user to make 
any kind of connection to any other VCI 
does not appear in my story. Referring tc 
the VHS-C adaptor, I said, ‘““Of course 
8 mm camcorders have no need for suct 
an accessory.” There is no way an adapt: 
or could make an 8 mm tape usable in < 
%"’ tape VCR. Referring to all camcorders 
I did say they came with “‘..a TV converto: 
and connectors.” It appears there is a gen. 
eral lack of understanding about the 
basics. 


All formats of camcorder that can re- 
play with TV-type viewfinder (EVF — 
electronic viewfinder) come with a small 
RF modulator box, and standard aerial 
connector cord for the modern TV set. 
This connects the camcorder and makes it 
into a TV station which is then tuned in 
by the TV. Unless a V8 camcorder owner 
has a V8 format VCR the RF way is the 
only way the video on his V8 cassettes 
can be played back. 

For those who have a VHS camcorder 
with playback, they can also TV playback 
with an adaptor, but they also have the 
option of leaving the camcorder in its 
carrying bag and just slipping the cassette 
into their cassette adaptor, then into the 
VHS VCR and playing it in the normal 
way as both camcorder and VCR use 7%” 
videotape. If you have a V8 camcorder 
without the replay viewfinder, then to see 
your video you will have to buy a V8 VCR 
just for this purpose. If you have a similar 
non-replay camcorder in VHS and a VHS 
VCR, you can slip the video you have 
taken into the adaptor and play it back in 
the VCR. 

With VHS-C for playback, there is no 
removing wires and connecting with an 
adaptor required. This is what I mean by 
convenience for a VHS owner, no new 
VCR to buy and instant replay on the ex- 
isting VCR! 

Turning now to V8 tape formulation, 
this is more advanced than in current 
VHS-C tapes. It has to be, to allow an 
8 mm tape to have any chance of equal- 
ling the 4” (12.65 mm) tape with the in- 
formation it has to store. As I suggested, 
when V8 was introduced, watch out for 
VHS when the new metal particle tape 
process is introduced in the 7,” tapes. This 
has now happened in Super VHS and 
looks like wiping out the margin between 
home video and professional quality. (See 
last month’s AEM.) 

The point Gary makes about relative 
costs is right if you are just buying cas- 
settes, wrong if you are a normal home 
movie maker. The 8 mm film buff spliced 
his three-minute reels together into bigger 
reels, each to a specific subject. 

The video buffs I know, either ex-8 mm 
film enthusiasts or entirely new to home 
movies, follow a common pattern, using 
different cassettes for different activities; 
family scenes; golf swings; Charlie’s foot- 
ball matches; our visit to Expo. From 
these he will perhaps dub if he is a VCR 
owner a “Family Album” of the best 
video moments on all these other cas- 
settes. I have many such going back to my 


first video days in 1979. They are mostly 
3 hr cassettes with usually less than an 
hour on them. 

Consider that the average home video 
maker produces at the most only a few 
hours a year that are worth keeping. He is 
certainly not going to put all this on a 
three hour tape and have the nightmare 
of finding some one minute shot in the 
middle, or was it near the end? Nor does 
anyone want to lend to some demanding 
family member the last two years of 
video shots on one 3 hr tape which may 
never return. 

I now have some 35 VHS-C cassettes 
shot all over the world. In seconds I can 
have any scene up and running. Most are 
full, or nearly. While travelling I have 
bought VHS-C at $A7-8. Three or four 
may do a month-long trip. If I loose one or 
accidentally record over it there’s no 
great tragedy. I do not put all my eggs in 
one basket. Again, it is convenience that 
is the critical factor. The only time a 3 or 4 
hour tape is required is when recording a 
week-end of TV programmes. Cam- 
corders do not do this. 

I’m glad you mentioned tape thickness 
relative to VHS-C duration, Gary, as | 
tried to avoid being negative about the V8 
format. The answer is yes, I agree, there is 
every likelihood that there would be a 
much higher rate of tape failure with a 
thinner tape; much more so if the tape 
width is reduced by 37 per cent. The V8 
format reduces both the tape thickness 
and width. There is no demand from 
home movie makers for longer VHS-C 
cassettes and no plans to depart from the 
full VHS formats, but you have almost an- 
swered your next point, that V8 would 
prove unreliable after ageing sets in. 

The one reason why the compact audio 
cassette has been so acceptable world 
wide is because it is play/recorded inside 
the shell. Even then we are aware of old 
cassettes twisting, snagging, breaking 
tape, and spewing out fisherman’s tangle 
of your most precious recordings. Refer to 
the table here. 

The width is 3.81 mm, but the V8, 
Beta/VHS formats which require that a 
finger-roller plucks the tape out of the 
cassette and winds it around the scanning 
head with sharp turns. In VHS this wrap- 
ping is done equally from either side with 
less convolutions. The tape thickness 
selected to withstand this type of treat- 
ment in Beta/ VHS is still 19.5 um. No one 
has suggested that this is  over- 
engineering, so the reduced width and 
thickness in V8 of 13.0 and 10.0 suggests 


CASSETTE FORMAT | TAPE WIDTH, mm | TAPE THICKNESS | DIFFERENCE | 


Compact Cassette 


VHS, VHS-C, Beta 
Video 8 mm 
Video 8 mm 


12.5 

19.5 

Standard Play 13.0 
Long Play 10.0 





to me that it might be under-engineered. 
The physical properties of the video tape 
have been fairly consistent for some 
years. 

Fancy metal coatings of magnetic ma- 
terial have nothing to do with mechanical 
strength. As well, the width of the head 
scan in V8 is an amazing 5.3 microns com- 
pared with Beta 10.2 and VHS(all) 10.07. 
To keep V8 heads properly in register 
with such fine tracks on replay when the 
mechanical parts begin to wear will be 
many more times difficult than with the 
wide tracks of %4”’ VHS/Beta tape. For 
these reasons | predict more reliability 
with ageing for the full format tape. If it 
will allow the small size and weight cam- 
corder I want, and VHS-C will do just 
this, then it is my choice for a long reli- 
able life. 

In law, many judgements are based on 
precedents. As photography and video 
are both methods of imaging, of photog- 
raphy it is valid to use the precedence of 
camera film technology. In the 60’s the 
pocket camera standard of 35mm was 
challenged by Kodak with their new C110 
format. The hype for this super fine-grain 
minifilm, which was to supersede 35 mm 
and make cameras smaller and lighter, 
was overwhelming. Every maker offered 
110 mini-cameras. 

Today, the power of the consumer has 


dictated a return to the slightly larger 
35 mm film camera; a bit bigger, but bet- 
ter quality. The 110 format was briefly the 
way to go, now it is just a residue product. 
The ill-fated Kodak disc camera promoted 
as a lady’s handbag item has gone the 
same way. The consumer was asked to 
abandon the robust and proved 35 mm 
format with 864 mm? of image for one of 
only 221 mm? (25.6 per cent) in the 110 
format. It was not convenient. 

It gives me no pleasure to recall these 
marketing failures. Both the makers who 
promoted them and their customers have 
suffered losses. At the time, almost every 
writer and consumer magazine went 
along with the hype. If only a few had 
raised the logical disadvantages which 
became evident later in the use of the 
products, the pain could have been mini- 
mised. 

Thank you Gary Pepper for the stimula- 
tion of your provocative criticism. It has 
shown that these matters should be con- 
sidered and the relevant facts presented. 
Consumer choice is only as good as the 
information available. 

You suggested that AEM should send 
me to Expo, but that has already been 
achieved and when you read my story on 
HDTV and Super TV in AEM soon you 
will see my “re-education” has already 
taken place. With Super VHS soon avail- 
able in VHS-C you will then have no 
problem determining which format has 
the best quality. & 


Malcolm Goldfinch 
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Aeasures 350 x 135 x 65 mm 


Want some juice... .? 


| They’re back! Remember those great National power 
I supplies we advertised at the end of last year? Well, during a 
i Spring clean this Autumn, A.J. Distributors found another 
y batch, hiding at the back of a Shelf in their store-room. So, if 
§ you missed out last time, or maybe want another one or 
Il more, HERE’S YOUR CHANCE! 


It makes a great computer power supply or a general bench 
supply (but you must run it with the minimum load of 3 A on 
output A). 


Here are those great features again: 
@ Jumper selectable ac input, 110 V/240 V. 

@ Open frame construction. 

@ Total power output of 150 watts. 


Supplied with circuit and spec. sheet. 


Conforms to standards; UL114, 478, CSAC22.2 
NO.143, NO.154, IEC380 (class 1), BS5850 (class 1) and 
VDE0806 (class 1). 
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fe 50 kHz Operation. 
@ Multiple outputs: 
i 
i 
i 
i 
i 
i 
i 
i 
i 
a 
i 
i 
5 
i 
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Output A: + 5V,3-15SA 

Output B: + 24 V, 0.4-1.5 A* 

Output C: + 12 V, 0.4-1.5 A* 

Output D: —12 V, 0.4-1.5 A* 

Output E: -5 V, 0-1 A 

* If a lower voltage is required on outputs B, C or D, provision is made on the PCB 
for aTO220, 78xx series regulator to be inserted. 


All that for just $111 (inc. sales tax) !) 


$95 (excl. sales tax) 





.. PSST! 


National 


MatsushitaElectric 





A.J. Distributors has made this offer available exclusively to readers of 
Australian Electronics Monthly, the magazine is acting as a clearing house . 
for orders. Orders are collated and despatched weekly. . 


If you want to inspect a sample, call into our offices at Balmain during 
business hours, but PLEASE phone first on 555 1677. 


NOTE: This is a strictly limited offer so act N OW!; 


Offer is open only while stocks last. 
You can either write to: 
AEM POWER SUPPLY OFFER 
1st Floor, 347 Darling Street 
BALMAIN 2041 NSW. 
OR | 
Phone: (02)555 1677 and | 
PLEDGE YOUR PLASTIC! 
It’s that simple! 
| COUPON ; 
| Please send me __ National MF Series Power Supply unit(s), 
| $111 each, or $95 without tax, plus $8 delivery fee. 
| T enclose Payment by: : 
: CL) Money Order U1 ee: (1 Bankcard) MasterCard | 
| Visa | 
Beis! eee. 8 le eke i meta i a ne pee Se near ae area 
PERI SE E eer oe Nye Rey ae te wren wiaae Wageten os wey eS 8 
[ CRegiue OPO IMCL INO? oe ia tae E ociis aces wk 
|: (Make cheques payable to Australian Australian Electronics Monthly) : 
| IRAE ae oe ei cin a ail Pa tel grin neat ying ek ovis ef 
PGR ORR Entei rt G. Neing ua ty ew tag Gig 30 Nien 
| PGS 2 i, at te ale Rerepaneoe A Ee i 
| SORTER cr tie kn ed mn ee WP ew Raa? Se 


(Unsigned credit card orders cannot be accepted) 
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3RD BIRTHDAY CONTEST No.6. 
Servicemen — Enthusiasts. COP THIS! 





You could win an Aaron dual-trace 20 MHz CRO with built-in component 


tester, model BS-601. Nearly $900 value! 


1) Where does the ‘cathode dark space’, or ‘Crooke’s 
dark space’, appear in a cathode ray tube? 


e@-© © @ € @ © 6 BM 0,0. '@ 8 © -O GJ 0+ 6 & OF OB) 0.) B. 20, OOO Oy OC 50 BO. WILY FO mm OS 48) @ 


2) In 1967 Elmeasco Instruments commenced operations 
in small offices in a well-known Sydney suburb. Which 
suburb was this? 


a 8 O68 b.. 6.058 Or 6 8 OR) © Wee Ce 68 Oy, DR 68 UO. 0 10 BOO: 6.0.8 as C1 Oe Po eS. 08) res Oe 


3) What shape would you expect to be displayed on the 
Aaron BS-601 oscilloscope if a capacitor were being 
tested using the component tester? 


How would you put the Aaron dual-trace 20 MHz CRO 
to good use? Tell us in 25 words or less. 


I have read the rules of the contest and agree to abide by 
their conditions. 


Signature: 





Name: 





PCRS a a ace ee aca tea 


P/Code: 





Phone: (___) 


Here is a golden opportunity to own this versatile gen- 
eral purpose 20 MHz CRO from Aaron. It boasts a large 
150 mm flat-faced high brightness CRT with internal 
graticule. The two inputs may be displayed separately, 
added or inverted. The trigger coupling mechanism 
features TV Sync Vertical and Horizontal Sync 
Separator Circuitry, which allows any portion of com- 
plex TV video waveforms to be synchronised and 
expanded for viewing. 

Vertical sensitivity can be set between 5 mV — 20 V 
per division, in convenient 1-2-5 steps. Horizontal 
calibration is between 0.2 ws — 0.5 seconds per divi- 
sion, with the sweep magnifier providing 5x enlarge- 
ment for clearer viewing of complex waveforms. 

The in-built component tester quickly and easily dis- 
plays graphically the characteristics and values of com- 
ponents such as resistors, diodes, capacitors, indi- 
vidual transistor junctions etc., unambiguously show- 
ing where any fault may lie. Semiconductors can be 
matched for similar characteristics, and suspect com- 
ponents can be tested without the need to apply power 
to the circuit. 


Prize kindly donated by Elmeasco Instruments Pty 
Ltd. 
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Snowy microwaves | | 
solve lightning 
problems 


C ommunications with Cabramurra in the Snowy Mountains 
are now lightning-proof thanks to a new microwave link. 
Lightning damage to the old copper cable link frequently dis- 
rupted communications, and often damaged the Hydro-Electric 
Authority’s new digital telephone exchange at Cabramurra de- 
spite protective precautions for the solid-state circuitry. 


Now Mitec of Brisbane has 
adapted its miniature microwave 
transceivers to a digital link 
capable of carrying data at 2M 
bits per second. 

Mitec was established as an 
offshoot of Queenslansd’s Uni- 
versity’s research into micro- 
wave communications. The com- 
pany now produces transmitters 
and receivers little more than a 
cigarette package in size. 

Mitec claims the new product 
has a significant price advantage 
in the communications market in 
Australia and overseas for 30 
channel PCM systems and is also 
suitable for the new ISDN pri- 
mary rate services. 


The RF connection 


complete range of RF co- 

axial adapters, connectors, 
attenuators, signal samplers, RF 
loads, terminations and_ static 
and lightning arrestors aimed at 
the communications industry is 
available from Obiat. 

Included are UHF, mini UHF, 
N, BNC, TNC, and the F plugs, 
jacks, connectors and adapters 
for various coax cables. 

Adapter kits are for service de- 
partments and labyratories and 
let staff interface various connec- 
tors quickly. 

For a catalogue and more in- 
formation, contact Obiat, 129 
Queen St, Beaconsfield 2014 
NSW. (02)698 9170. 


Sizzle revives 
Tamworth ARC 


ith the savoury sizzle of a 

BBQ, the re-formed Tam- 
worth Radio Club plans a field 
day at the Tamworth Race- 
course, Jewry St, Tamworth, 
from 9 am to 5 pm on Sunday, 
October 30. 

Demonstrations of new equip- 
ment will be one of the features 
of the day, club spokesman Trent 
Simpson told AEM. 

“At present we are trying to 
raise funds so we can promote 
the communication network in 
the north-west of NSW,” he said. 

“The field day is the start of 
the re-forming of the Tamworth 
Radio Club.” 


CQ, product sellers! 


hris Ayres, VK2YUS, has 

been given a sked at Dick 
Smith Electronics as specialist 
product buyer in charge of ama- 
teur and related communications 
products. 

The managing director, Mr Jeff 
Grover, said that in creating the 
specialist position to service the 
ham market, DSE was acting on 
feedback from customers. 

‘Many customers believed 
that we were getting out of ama- 
teur radio, or at least winding it 
down,” Mr Grover said. 

“This is, of course, completely 






Bs 






Kerry Nufer is pictured here with the Mitec 
microwave unit on the right. Cabramurra 
township can be seen in the background. 


the opposite of our intention. 

‘‘However, we needed some- 
one who knew the amateur mar- 
ket intimately who could guide 
us in our decisions. 

“Chris Ayres has that know- 
ledge, is a very keen and active 
amateur and will be able to help 
DSE once again become the 
leading supplier of amateur radio 
equipment in Australia.” 

Before Ayres moved up the 
DSE band to higher frequencies, 
he was manager of the North 
Ryde shop. He has managed sev- 
eral stores and operated as ama- 
teur radio specialist in others, 
since he keyed into DSE eight 
years ago. 


Screw them up 


F” all those who can never 
get their screw threads to 
mate, the Transradio Universal 
Between Series Adapter Kit is an 
attache style case with 30 fittings 
— 24 connectors and six inter- 
series — so you can make any 
adapter immediately. 

The fittings screw together. 
This provides the desired combi- 
nation, without aids, or soldering 
or crimping. 


ONLY 


The screw bodies are silver- 
plated, the centre contacts are 
gold-plated and the FM contacts 
are phosphor bronze. 





To get a kit of screw body 
adapters, contact Multi-Contact, 
53-55 Whiting St, Artarmon, 
2064 NSW. (02)438 3600. 


Celiular antenna 


A low profile antenna, in 
either 3 or 5 dB gain ver- 
sions, uses a unique mounting 
technology that couples it to the 
coaxial cable through window 
glass, providing a secure, fast, 
no-holes installation. 

The Oz-Glass antenna features 


DATACOM brings you a real price crunching line up of two datamo 


dems that have to be the best value around. 


00 


and test manual. 


Featuring 300 ‘300 and 1200/75 speeds and a constant speed con 
verter for computers that dont run split speeds (C64. IBM PC etc) 
High quality PCB and pre drilled. painted metal case. Inc. assembly 


Also available same price — M1212 V22 kit. 


ex tax 


$199.00 
tax paid 


Plug sets. cables. power packs etc available. 


DATACOM COMPUTERS 


Suite 10. Midway Arcade 
145 Whitehorse Road. RINGWOOD. Vic 3134. PHONE: (03) 879 5152 
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a coupling design that reduces 
visual impact, fits between de- 
frosier grid wires and virtually 
eliminates any potential de- 


froster interference, the manu-- 


facturers claim. 

Because of the antenna’s low 
profile, the loud whistle normal- 
ly associated with this kind of ra- 
diator is substantially reduced. 

Vicom, which is marketing the 
antenna, directs inquiries to its 
branch offices in Australia and 
New Zealand. Or contact their 
Victorian head office on (03)690 
9399. F 


Computerised 
logging for 
amateurs 


N* you don’t have to be 
able to write to log your 
contacts, if you use the latest 
Tricky Dicky trickery and your 
PC/clone. 

Dick Smith Electronics has in- 
troduced an IBM PC compatible 
program, the Logmaster, cat. X- 
9702, which allows you to enter 
and track all contacts using a 
simple menu-driven screen. 

Once entered, there are valu- 
able functions available: print 
your QSL cards, sort and list 
your contacts by frequency (all 
stations you have contacted on 
frequency), or contact station (all 
contacts by frequency). 

Contest scoring is helped by 
handling duplicate logging. 

QSO DSE at. P.O. Box 321, 
North Ryde, NSW 2113. (02)888 
3200. 


Hand-held marin 
VHF : 


O ne-button access to the 
channel 16 emergency net 
is an important feature of Icom’s 
handheld 5 W VHF marine trans- 
ceiver. 3 

The IC-M11_ has _ splash- 
resistant, dust-proof rubber seals 
on all casings and switches, 
strong front and rear metal 
frames and an operational tem- 
perature range equally able cope 
with the tropics to the Antarctic. 

It is programmed with all pos- 
sible VHF marine channels, and 
the 24 user-programmable mem- 
ories can store preferred fre- 
quencies at the touch of a button, 
or clear and rewrite memories in- 


The dual-watch and tri-watch 
functions monitors two or three 
channels simultaneously. The 
transceiver also features multiple 
scan modes: dial scan for all- 
channel fhonitoring;’ and mem- 
ory scan to monitor only the 24 
user menmories, plus dual-and 
tri-watches. 

Call Icom, 7 Duke St, Wind- 
sor, 3181 Vic. (008)33 8915. 


Transceiver 
measurements 


portable test set, the 

Stabilock 4031, has features 

for reliable measurements in the 

field or laboratory, the makers 
claim. . ita 

You can make AM or FM sys- 
tem measurements over a fre- 
quency range of 400 kHz to 1000 
MHz. The unit also functions as a 
spectrum analyser and digital os- 
cilloscope. 

Duplex operation is an option. 
The RF input of less than 2 pV 
allows for remote measurements 
and use as a monitoring receiver. 
It can be powered from the 
mains or 32 Vdc. 

Further details from Tech- 
Sales, 12 Maroondah Hwy, 
Ringwood, 3134 Vic. (03)879 
2266. 


Subminiature coax 
connectors 


S ubminiatuire snap-on coax 
connectors, the Radiall SMZ 
75 Q range, dc to 6 GHz, have 
been developed to IEC46 D stan- 
dards. 

They are for civil and military 
telecommunications, aeronautics 
and mobile communication sys- 
tems applications. The plugs are 
female and the jacks have male 


contacts. 
» More from A. P. Imports, 61 


Aero Rd, Ingleburn, 2565 NSW. 
(02)829 1555. 


RF spectrum 
analyser 


portable, general-purpose 

RF spectrunm analyser cov- 

ering 10 kHz to 1.5 GHz has been 
released by Hewlett-Packard. 

Known as the 8590A, it has se- 

lectable resolution bandwidths 

of 1 kHz to 3 MHz. 
Operation is simplified by in- 


bandwidth and attenuation ad- 
justing automatically. Percentage 
AM, 3 dB and 6 dB bandwidths 
are calculated aurtomatically. 

An built-in unit Fast Fourier 
Transformation function permits 
high resolution measurements of 
demodulated sidebands such as 
AC hum. 

There are more details, obtain- 
able from Tech-Rentals, PO Box 
621, Ringwood, 3134 Vic. (03)879 
2266. 


Microwave antenna 


A cavity-backed Archimedian 
spiral antenna offers the 
microwave system designer 
broadband pperformance in a 
small, low-cost package. 

It is designed for  flush- 
mounted airborne applications, 
including surveillance, telem- 
etry, and DF command and con- 
trol, 





These circularly-polarised, 
planar spiral antennas operate 
from 8 to 18 GHz, and feature 
VSWR of less than 1.6 across the 
band, according to the manufac- 
turer. 

For more information: 
Benmar, GPO box 4048, Sydney, 





RF vector voltmeter 


vector voltmeter for sensi- 
tive RF voltage and phase 
measurements offers a _ low- 
priced solution for instruments in 
the 100 kHZ to 1 GHz range, or 
300 kHz to 2 GHz. 
The Hewlett-Packard 8508A 
has applications that include: use 
as an RF millivoltmeter for meas- — 


* uring low-level signals; in-circuit 


probe to align gain and phase re- 
sponse or for troubleshooting; 
charaterise circuit S, Y or Z 
parameters; and use as a building 
block in ATE systems. 

With either input channel, the 
unit can‘read voltage or power 
directly. By connecting the sec- 
ond input elsewhere in the cir- 
cuit under test, gain (or loss) and 
phase difference can be meas- 
ured. 

The narrowband tuned receiv- 
er can measure signals as low as 
10 nV (-87 dBm). Dynamic range 
is 90 dB. Hewlett-Packard is at 
31-41 Joseph St, Blackburn, 3130 
Vic. (03)895 2895. 


SSB crystal filter 


10.7 MHz monolithic crys- 

tal filter for SSB applica- 

tions, the  locally-designed | 

CY920, is a reply to the high cost 
of imported filters. 

The monolithic two-pole filter 
elements allow the unit to work 
in a package 15 x 18.5 x 12 mm, 
intended for pc board mounting. 

More details can be supplied 
by Stewart Electronics, PO Box 
281, Oakleigh, 3166 Vic. (03)543 


stantly. ternal parameters such _ as 2001 NSW. (02)233 7939. 3733. 


28 Parkes St., 

Parramatta 2150 

Fax 891 2271 

™@ Open 7 days 

® Bankcard, VISA, 
Mastercard, AGC 


® 100% continuous operation 

® Fan Cooled 

® Overvoltage, R.F. and Short Circuit 
protected 

© 19” rack mount 

Normally selling for $799.00. Price 

reduced while stocks last. 





CONTINUOUS 


LABORATORY 
POWER supply ONly $699 





(02)633-4333 
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100 WATTS OUTPUT ON 160 to 10 METRES 
10 WATTS OUTPUT ON 6 METRES 


The TS-680 is a high-performance HF transceiver designed for SSB, CW, AM and FM 
modes of operation on all Amateur bands. Covers Amateur bands 160 metres to 6 metres, 
combining the ultimate in compact size with advanced technology. 


Compact and lightweight. CW Full Break-In, Semi Break-In and VOX Circuit. Superior receiver dynamic range. 
The receive front end has been specifically designed to provide superior dynamic range. The intermodulation 
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dynamic range is 102dB, with an overall intercept point of + 12dBm, noise floor level of — 138 dBm. (when 
the optional 500 Hz CW filter YK-455C-1 installed). 31 Memory channels with split memory channels and memory 
scroll. Built-in dual-mode noise blanker (‘‘Pulse’’ or “‘Woodpecker’’.) IF shift circuit. Adjustable VFO tuning tor- 
que. Switchable AGC circuit (FAST/SLOW) and built in speech processor, RF output power control and ‘‘F.LOCK"’ 
switch. Non-volatile operating system. Fluorescent tube digital display and squelch cicruit (for FM mode). 


KENWOOD ELECTRONICS AUSTRALIA PTY. LTD. 
4E WOODCOCK PLACE, LANE COVE, SYDNEY, N.S.W. 2066. Ph. (02) 428 1455. 


YOUR DEALER BELOW WILL GUARANTEE SATISFACTION 


Further, beware of dealers not listed in this advertisement VIC.: 


who are selling Kenwood communications equipment. 
All Kenwood products offered by them are not 
supplied by Kenwood Electronics Australia Pty. Ltd. 


and have no guarantee applicable. TAS.: 
EMTRONICS — 94 WENTWORTH AVENUE, SYDNEY (02) 211 0988 

REG STOCKMAN COMMUNICATIONS — CNR BANOCKBURN ROAD & SHIRLEY STREET, INVERELL (067) 22 1303 
WORMALD COMMUNICATIONS — 51 DENNISON STREET, HAMILTON, NEWCASTLE (049) 69 1999 QLD. : 
ROBERTSON ELECTRONICS — 62 DESMOND STREET, CESSNOCK (049) 90 7908 

MACELEC PTY. LTD. — 99 KENNY STREET, WOLLONGONG (042) 29 1455 SA. & NT: 
ALEX JOHNSON — 19 BANKSIA STREET, O'CONNOR, ACT. (062) 47 9125 WA: 


DX ENGINEERING — 158 GRANITE STREET, PORT MACQUARIE (065) 84 9922 
FRANK BOUNDY — USMORE (066) 86 2145 
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INTERSTATE 
PARAMETERS PTY LTD. — 1064 CENTRE ROAD, SOUTH OAKLEIGH (03) 575 0222 

EMTRONICS -- SHOP 5 TO 7, 288-294 QUEEN STREET, MELBOURNE (03) 670 0330 

BRIAN STARES — 11 MALMSBURY STREET, BALLARAT (053) 39 2808 

SUMNER ELECTRONICS — 78 KING STREET, BENDIGO (054) 43 1977 

WATSONS WIRELESS — 72 BRISBANE STREET, HOBART (002) 34 4303 

MARINE & COMMUNICATION — 19 CHARLES STREET, LAUNCESTON (003) 3) 2711 

VK. ELECTRONICS — 214 MOUNT STREET, BURNIE (004) 31 7733 

MITCHELL RADIO CO — 59 ALBION ROAD, AL BION (07) 357 6830 

EMTRONICS — 416 LOGAN ROAD, STONES CORNER, BRISBANE (07) 394 2555 

INTERNATIONAL COMMUNICATIONS SYSTEMS PTY LTD — 8 NILE STREET, PORT ADELAIDE (08) 47 368% 
WILLS ELECTRONICS -< 165 ALBANY HIGHWAY, VICTORIA PARK (09) 470 1118 

BAY RADIO — 22 GRACE STREET; FERNDALE (09) 451 3561 

FORD ELECTRONICS — UNIT 19, 70 ROBERTS STREET, OSBORNE PARK (09) 242 1766 









Practical Techniques in 


Leo McNamara 





Do-it-yourself HF propagation 
predictions using a PC 


Part 1 


With the Sunspot number rising steeply by the month, interest in the high 
frequency bands is increasing apace. For decades, HF radio 
propagation predictions were the province of government agencies and 
professional bodies with the appropriate resources. But personal 
computers and some slick programming are changing all that. With the 
programs to be described in these two articles, you can do your own 


predictions. 


ONE OF the exciting challenges of being a radio amateur or 
shortwave listener operating on the HF bands is to ‘get through’ 
when you shouldn’t. Getting through when conditions are wide 
open is no challenge at all! But how can we know that con- 
ditions on a circuit are expected to be impossible, marginal or 
perfect? 

One thing we can do is to take advantage of HF propagation 
predictions (AEM, May 1986) supplied by some official organi- 
sation. But this takes all the fun out of it for some of us who 
would rather do it all ourselves. 

The program MINIMUF (QST December, 1982, pp36-38) has 
provided, for nearly a decade now, a good feel for what we can 
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Observed value — Minimut Prediction 


Figure 1. A comparison, made by the Australian IPS Radio & 
Space Services, between the MUF for a 3000 km circuit centred 

_on Canberra (Australia) as determined by MINIMUF and by the IPS 
prediction method. The spread in errors of the IPS predictions is 
only about one-quarter of the spread in the MINIMUF predictions. 
(From IPS Technical Report IPS-TR-85-07). 


expect in the way of frequency support on a given circuit, and 
has done this in a simple and fast fashion. MINIMUF is not, 
however, without its detractors who find that it sometimes pro- 
duces unacceptably large errors in its predictions of the maxi- 
mum usable frequency (MUF). 

Figure 1, for example, shows a comparison made by the Aus- 
tralian Ionospheric Prediction Service (IPS Radio & Space Ser- 
vices) between the MUF for a 3000 km circuit centred on Can- 
berra (Australia), as determined by MINIMUF and by the IPS 
prediction method. The spread in errors of the IPS predictions is 
only about one-quarter of the spread in the MINIMUF predic- 
tions. 

The situation is similar for a North American station (Boulder, 
Colorado), as illustrated in Figure 2. 


MUF (MHz) 


: boulder 


Station name 


Observed value —- IPS Prediction 





-20. 00 -15. 09 -10, 00 3. 00 0, 00. S. 00 10, 00 15,09 20, 0a 


Observed value —- Minimuf Prediction 


Figure 2. Another comparison between MUF predictions and IPS 
predictions, this time for a path centred on Boulder, Colorado 
(USA). (Also from IPS Technical Report IPS-TR-85-07). 
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_Later versions of MINIMUF doubtless have: smaller errors, 
but these do not seem to be available to the amateur commu- 
nity. : 


Two programs 


This is the first of two articles describing briefly two programs 
developed by Thomas Damboldt and P. Suessmann of the West 
German Post Office. Because the Germans refer to their post of- 
fice as Forschungsinstitut der DBP beim FTZ, you know now 
where the FTZ in the program names comes from! 

Both are written in BASIC, and both are memory misers. The 
first program we shall describe, FTZMUF2, requires 8.7K bytes, 
and calculates the MUF for a 4000 km circuit centred on a speci- 
fied location. FTZMUF2 is therefore broadly similar to 
MINIMUF in this respect. 

The second article will describe the more complicated pro- 
gram MINIFTZ4, which calculates the field strength as a func- 
tion of frequency, as well as the MUF for any specified circuit. 


These two programs should give the amateur or shortwave 
listener with a PC, or access to one, a very good knowledge of 
what to expect on any frequency and circuit at any time. You 
will still need to know the effective Sunspot number (AEM, 
March 1986), which can be determined from a graph or chart to 
be published as a regular service by AEM. Be prepared to take 
scme care in applying the results generated by FTZ, since they 
are based on some simplifying assumptions which may not al- 
ways be valid. But this will become clear later, after you've 
learned a little more about the programs and the background to 
how the predictions are done. 


How the predictions are done 


The problem of predicting the MUF is essentially one of using 
world-wide maps of the critical frequency of the F2 layer, foF2, 
and the obliquity factor, M(3000)F2, to determine foF2 and 
M(3000)F2 at the circuit midpoint, and then working out the 
value of the MUF for a 3000 km circuit, 


RELATIONSHIP BETWEEN VERTICAL.INCIDENCE SOUNDING & OBLIQUE ANGLE PROPAGATION 
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fy, k-sec 0 


FOR A 1000km CIRCUIT 


Elevtn angle | 28-1 
k.sec(Q) | 1-9 
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OBLIQUITY FACTOR 

While ionospheric parameters like foF2 are 
specified at vertical incidence, communications 
is over long distances and the radio waves pass 
through the ‘reflection point’ in the ionosphere at 
oblique incidence. The MUF on an oblique circuit 
where the radio waves go via the F2 layer is 
related to foF2 at the reflection point (the path 
midpoint) by a parameter known as the obliquity 
factor. The obliquity factor varies with the 
elevation angle of the radio wave leaving the 
transmitter, increasing with decreasing elevation 
angle as path length increases. The obliquity 
factor for a 3000 km circuit is known as 
M(3000)F2. 


(Diagrams courtesy IPS Radio & Space 
Services). 
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ABSORPTION 






PENETRATION 


PLASMA FREQUENCY 
(Diagrams courtesy IPS Radio & Space Services). 
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Here’s what a world map of foF2 seats 
looks like. The CCIR Atlas VY. 0 
comprises a series of maps such a 
as this, data from which are ~ 
employed in the FTZ programs. <4 5 
(Courtesy IPS Radio & Space oO 30 
Services). ul 
be) 


Retardation 


MUF(3000) = foF2 x M(3000)F2. 


In general, for circuits corresponding to a circuit length D, the 
MUF is 


MUF(D) = foF2 x M(D)F2, 
where M(D)F2 is derived from M(3000)F2 using rather messy 


geometrical considerations. 
For the particular case of a 4000 km circuit, 


MUF(4000) = 1.1 x foF2 x M(3000)F2. 


The internationally accepted maps of foF2 and M(3000)F2 are in 
the CCIR Atlas of Ionospheric Characteristics (Report 340 of the 
Consultative Committee for International Radio). 

The atlas has 988 numerical coefficients for foF2 and 441 co- 
efficients for M(3000)F2 for each month and for two levels of 
solar activity (or ‘““epochs’’) — low, with Sunspot number of 0, 


and high, with Sunspot number of 100. The storage requirement 


1S: 
(988 + 441) x 12 x 2 = 34 296 


coefficients. 
All coefficients are used in any set of calculations. The coeffi- 
cients are stored as eight bytes per coefficient, requiring a total 


CRITICAL FREQUENCY 


The D, E, F1 and F2 “‘layers”’ in the ionosphere are marked by 
distinct changes in the electron density that occur with increasing 
height, as seen from the Height Profile here. When ‘‘soundings”’ are 
taken vertically with a HF radar sweeping from 1 MHz to about 20 
MHz, reflections are obtained as shown in the “‘ionogram”’ here. 
Echoes appear first in the E-region and subsequently, with greater 
time delay, from the F1 and F2 regions. The frequencies 
corresponding to the peaks of the E, F1 and F2 layers are called the 
critical frequencies, denoted by foE, foF1 and foF2. Frequencies 
greater than foF2 penetrate the ionosphere and are lost in space. 
Effectively, foF2 is the MUF at vertical incidence above the location 
at which it is measured. 


WORLD MAP OF foF2, for 00 LOCAL TIME, June, SOLAR MAX.(T 7150) 
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storage of 274K bytes. 

The FTZ programs rely on a very simplified, but still reason- 
ably accurate, representation of the maps of foF2 and 
M(3000)F2. Damboldt and Suessmann use a grid-point method 
to represent the maps, where the values between the grid 
points are obtained by linear interpolation (literally, drawing a 


LISTING OF FTZMUF2 


19@ REM FTZMUF2 CALCULATES MUF. COPYRIGHT BY FTZ DARMSTA 

11® DEFINT I-N : DIM F(2),FR(3),ITFX(74,4,2,4), 10/4,3,3), 

140 DIM MVT(12,10,2),M3C10,2),M3T(24,2,2):PI=3. 14159 

15@ M$="JAN.FEB.MAR.APR.MAY JUNEJULYAUG. SEP.OCT.NOV. DEC. " 

160 CLS : PRINT "DATA LOADING ..." : GOSUB 490 

18 INPUT "LAT., LONG. (N,E=+ S,W=-) "3X VY 

19@ IF X>59@ OR X<-9@ THEN PRINT "WRONG COORDINATE" : GOTO 180 

200 IF Y>18@ OR X<-18@ THEN PRINT "WRONG COORDINATE" : GOTO 180 
210 INPUT “MONTH ";MONTH 

220 IF MONTH >12 OR MONTH <1 THEN PRINT "WRONG MONTH" : GOTO 210 
220 INPUT "SSN ";SSN 

240 IF SSN<® THEN PRINT “WRONG SSN " : GOTO 230 

25@ INPUT "PERCENTAGE OF TIME (10, 50, 90) ";IPER 

26@ IF IPER=1® OR IPER=5@ OR JPER=90@ THEN GOTO 280 

279 PRINT “WRONG PERCENTAGE" : GOTO 250 

28@ PRINT : PRINT : PRINT 

290 BS="N" : IF X<® THEN B$="S" 

300 L$="E" : IF Y<@ THEN L$="W" 

310 PX=ABS(X) : PY=ABS(Y):IH=1:GOSUR 1290 

330 MONS=MIDS(M$, (MONTH-1)*4+1, 4) : 

34@ LPRINT "MUF (FTZMUF2) FOR "; : LPRINT USING "##.# ";PX; : LPRINT BS; 
35@ LPRINT USING " ###.# ";PY; : LPRINT L® : LPRINT : LPRINT MONS; 
36@ LPRINT USING " SSN=### ##% GYRO=#.# MHZ";SSN,IPER,GYR : LPRINT 
370 LPRINT "UTC FOF2 H3000 MUF4000" ( 
371 LPRINT " MHZ MHZ" 

380 LPRINT 

390 FOR IH=1 TO 24:GOSUB 1290:AMUF=F50 i 

410 IF IPER=1® THEN AMUF=F1@ ELSE IF IPER=90 THEN AMUF=FS90 

440 LPRINT USING "## HH. # #. + ##.#"; IH, AMUF,XM3,F4000:NEXT IH 
460 LPRINT CHR$(12);:PRINT : INPUT "CONTINUE ? Y/N ";AS 

4790 IF At="y" OR A$="Y" THEN CLS:GOTO 180 

480 END 

490 REM **kk*k READ DATA FROM FILE 

50@ OPEN "“FTZMUF2. DAT" FOR INPUT AS#1 

675 FOR M=1 TO 4:FOR N=1 TO 2:FOR J=1 TO 4:FOR I=1 TO 24: INPUT#1,IFX(I,J,N,M) 
68@ NEXT I:NEXT J:NEXT N:NEXT M 

685 FOR N=1 TO 2:FOR J=1 TO 4: INPUT#1,IF9(J,N):NEXT J:NEXT N 

960 FOR N=1 TO 2:FOR J=1i TO 10:FOR I=1 TO 12 

970 INPUT#1,MVT(I,J,N):NEXT I:NEXT J:NEXT N 

101®@ FOR N=1 TO 2:FOR J=1 TO 2:FOR I=1 TO 24 

1020 INPUT#1,M3T(I,J,N):NEXT I:NEXT J:NEXT N 

104® FOR N=1 TO 2: FOR J=1 TO 10: INPUT#1,M3C(J,N):NEXT J:NEXT N 
108@ FOR N=1 TO 3:FOR J=1 TO 3:FOR I=1 TO 4: INPUT#1,IV(I,J,N) 

1085 NEXT I:NEXT J:NEXT N:CLOSE: RETURN 

1290 REM *kxkkxk MUF 

1292 GX=X*P1I/180:Q=.9799xXSIN(GX)+. 1994xCOS(GX)*COS(1.204+YxP1I/180) 
1294 IF Q>1 THEN Q=1 ELSE IF Q<-1 THEN Q=-1 

1296 GAX=ATN(Q/SQR(1-QkQ) )k180/PI 

1300 AX=ABS(GAX) :SN=SSN*.@1:MON=MONTH: T=IH+Y/15: IF T>=24 THEN T=T-24 
1310 IF T<®@ THEN T=T+24 

1320 LT=CINT(T):IF LT=0 THEN LT=24 
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Figure 3. Histogram of the distribution of differences between 
MINIMUF and the CCIR Atlas for MUF(3000). 
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straight line between them). 

After many trials and comparisons with the CCIR Atlas, a 
simple table was obtained which contains the 24 local time val- 
ues of foF2 for 0°, +20°, + 40°, and+60° geomagnetic latitude. 
These values were taken from the CCIR Atlas, calculated for 
just those grid points. There is no local time dependence for the 


LB=1: IF GAX>=@ THEN 1470 

LB=2:MON=MON+6: IF MON>12 THEN MON=MON-12 

MON 1=FIX(MON/3) :MON2=MON1+1:IF MON1=0 THEN MON1=4 
IF MON2>4 THEN MON2=1 

M1=FIX(AX/10)+1:M2=M1+1:IF M2>10 THEN M2=10 
N1=FIX(AX/20)+1:1IF N1>4 THEN N1=4 

N2=N1+1 

BX=(N1X*2Q@-AX)/2@:1F AX>6@ THEN BX=(90-AX)/30 
DI=(MON-FIX(MON/3) *3) 73: DX=(AX-M1K104+10)/10 

FOR K=1 TO 2 

LF1=IFX(LT,MON2,K,N1):GOSUB 2260:LF2=LF1 

LF 1i=I1FX(LT,MON1,K,N1):GOSUB 2260: FT=(LF2-LF1)*DI+LF1 
IF AX>60 THEN 1710 

LF1=IFX(LT,MON2,K,N2):GOSUB 2260:LF2=LF1 
LF1=IFX(LT,MON1,K,N2):GOSUB 2260:GOTO 1730 
LF1=IF9(MON2,K):GOSUB 2260:LF2=LF1 
LF1=IF9(MON1,K):GOSUB 2260 
FH=(LF2-LF1)*xDI+LF1:XR=(FT-FH) kBX+FH 
LF1=MVT(MON,M2,K):GOSUB 2260:LF2=LF1 

LF 1=MVT(MON,M1,K):GOSUB 2260:XK=(LF2-LF1)*DX+LF1 
F(K)=XR*XK:NEXT K 

F50=((F(2)-F(1))*SN+F(1))*.001 

REM N3000 
AX=ABS(X):LX=FIX((AX+5)/10)+1:DIF=(LT-FIX(LT/6)*6) /6 
MON=MONTH: IF X>® THEN 2005 : 

MON=MON+6: IF MON>12 THEN MON=MON-12 

CM=ABS(MON-6) /6 

FOR K=1 TO 2:FR(K)=(M3T(LT,2,K)-M3T(LT, 1,K))*SN+M3T(LT, 1,K):NEXT K~ 
BX=AX: IF BX>4@ THEN BX=40 

BX=BX/40: XM3X=(FR(2)-FR( 1) )*BX+FR(1) 
XCMD=(M3C(LX,2)-M2C(LX, 1) )*CM+M3C (LX, 1)+XM3X:BM=ABS(LT-12)712 
XM3=( (XM3X-XCMD)*BM+XCMD) 7/100 

REM 10/9@ PERCENT OF FOF2 
J1=FIX(T/6):J2=Ji+1:1F J1=@ THEN J1=4 

IF J2>4 THEN J2=1 
IM=FIX(ABS(MON-6.5)72+1):RX=AX: IF BX>75 THEN BX=75 
IF BX<15 THEN BX=15 

FOR K=1 TO 3:1V1=I1V(J1,K,IM):FR(K)=((IV(J2,K,IM)-IV1)*DIF+IV1)*. @1 
NEXT K:IF BX>4@ THEN 2200 
FAK=(FR(3)-FR(2))*BX/4@+FR(3):GOTO 2219 
FAK=(FR(2)-FR(1))*(BX-40)/35+FR(1) 
F1Q=FSQ@x*FAK : FOQ@=F5@/FAK*.96 

REM MUF FOR 4900 KM 
GYR=AX/100+. 8: F4Q0Q0=FSO*XM3¥*1. 1 

RETURN 

REM DECODE 

M=0:LW=FIX(LF1/256):1F LW>=® THEN 2290 
LF1=LF1+32768! :LW=FIX(LF1/256) :M= 

IF LB=2 THEN [L,F1=LF1-1.W*25R: RETURN 

LF1=LW: ITF M=1 THEN LF1=LF1+128:RETURN ELSE RETURN 
END 
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Figure 4. Histogram of the distribution of differences between 
FTZMUF2 and the CCIR Atlas for MUF(3000). 


ee 


latitudes of +90° and -90° (that is, the north and south poles), 
and hence only one number for each pole is taken into account. 

The table with the values for March, June, September and 
December and for two solar epochs (Sunspot numbers of 0 and 
100), comprises 768 numbers only. Actually, each of the 768 
numbers in the table artificially merges both the value of the 
northern and the corresponding southern hemisphere value, to 
save memory space. The tables are contained in a module along 
with the program, labelled FTZMUF2.DAT. 

In applying the tables in FTZMUF2.DAT, the procedure to ob- 
tain a MUF value for a given hour (in Universal Time), month, 
location and Sunspot number is: 


1. calculate local time, 

2. change month for the southern hemisphere, 

3. determine geomagnetic latitude, 

4. look up foF2 for the nearest two latitude belts and the near- 
est months, 

5. interpolate for latitude and month (including the correction), 
6. interpolate for Sunspot number, and 

7. calculate M(3000) and MUF(4000). 


Besides calculating the median values (50 per cent values), the 
program also allows you to calculate 10 per cent and 90 per cent 
values of foF2 and M(3000). 

The computer program asks you to specify these input 
parameters: 
® seographic latitude and longitude (north and east positive, 
south and west negative). For example, enter the co-ordinates 
for Adelaide: -34.7,138.6. 
® month (Jan = 1, Feb = 2 etc.), 
@ Sunspot number (SSN), and 
@ percentage of time wanted (10, 50 or 90). 
The program puts out a table of the 24-hourly values of 
@ foF2 ; 
@ M(3000) and 
@ MUF(4000) 


for the specified percentage of time. A sample output is shown 
in Table 1. 3 


Accuracy 


Damboldt and Suessmann have estimated the accuracy of 
FTZMUF2 by comparing the predictions with those based on 
using the CCIR Atlas. 

MUF(3000) values for each point of intersection between the 
'atitudes of 0°,+10°, +20°, + and so on (19 numbers) and the 
ongitudes of 0°, 30°, 60° and so on (12 numbers) were calcu- 
ated for 24 hours of the day, for 12 months and two Sunspot 
iumbers, yielding a total of 


19x 12 x 24x 12 x 2 = 131 328 values. 


[he average error in the FTZ predictions compared with those 
yased on the CCIR Atlas is -0.09 MHz, with a standard devi- 
ition of 2.3 MHz. The standard deviation of the errors given by 
MINIMUF is 4.4 MHz, almost twice as high as the FTZ value. 
figures 3 and 4 are histograms of the distributions of the errors 
‘or MINIMUF and FTZMUF2 respectively. 


>onclusion 


[he program MINIFTZ2 is written in Microsoft BASIC, and will 
un under BASICA as well as under GWBASIC. The astute read- 
xr will see there is not much that can be done in a practical 
sense with the predicted values of MUF(4000), but all will be re- 
vealed in the second article. x» 


REFERENCES ; 
AEM, April and May 1986, ‘‘Radio Communicators Guide to the 
(onosphere,”” Leo McNamara and Roger Harrison, parts 5 and 6. 
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TABLE 1. 

Sample output from FTZMUF2 for a 4000 km path with its 
midpoint over Adelaide (34.7° south, 138.6° east). This lists 
calculations of the F2 layer critical frequency, foF2, over Adelaide, 
the obliquity factor M(3000) and the MUF — MUF(4000). Here, the 
Sunspot number (SSN) was chosen as 65 — a good approximation 
to the present state — and the predictions are for 50 per cent of 
the time. Whilst instructive, it’s not all that practical unless you 
can manage a takeoff angle down to zero degrees for the 
antennas at each end. 





QST, journal of the American Radio Relay League, December 
1982, article on the MINIMUF program; pages 36-38. : 


Atlas of Ionospheric Characteristics, Report 340 of the Consulta- 
tive Committee for International Radio (CCIR). 


The programs FTZMUF2 and MINIFTZ4 are available together on 
one 5.25” disk to run under PC-DOS/MS-DOS, from: 5 


AEM Software Service, SCS Bice 
1st Floor, 347 Darling St, - i 


BALMAIN 2041 NSW 


The cost is $22, which includes sales tax, plus post and handling. 
Payment may be by cheque or money order, or you may quote 
your credit card details (name, no. & expiry date). 
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Amateur Radio 


Novices! Welcome to two 





metres 


— d primer, Part 3 


Ben Furby VK2XNZ and Roger Harrison VK2ZTB 


‘Get the right connections” , we told you last month, to get 
the most out of your 2 m rig. Connections — to what? 


WELL, IT’S A TRUISM on the VHF/UHF 
bands that a station is only as good as its 
antenna. A magnificent array will waste 
your money if it is not high enough, and 
clear of nearby obstructions. Of course, 
you might manage some freak results 
through reflections off local steel rein- 
forced tower blocks etc, but do not count 
on it. 

If you are on the ground floor of a 10- 
storey block of flats in the middle of sev- 
eral other buildings in downtown 
Sydney, give it away. If you cannot get an 
antenna on the roof, you either hand in 
your licence or move! You could confine 
all your operating to mobile, if you could 
be so lucky to festoon your vehicle with 
the appropriate hardware. 


First law 


That’s the first law of VHF/UHF antenna 
lore? On the lower amateur bands, where 
achieving even a %4-wave Marconi anten- 
na begins getting you into dimensions 
that are too big for the ordinary backyard, 
the earth assumes considerable impor- 
tance. Therefore, good ground conductiv- 
ity is necessary, and being in a valley 
with good conductivity soil will often do 
better for you than if you were up on a 
mountain where you had height but poor 
soil conductivity. 

The range of VHF/UHF stations — 
without recourse to repeaters - is decided 
by these factors: ® the antenna; @ the 
feeder; @ the receiver; and @ the transmit- 
ter. 

Getting the antenna as high as you can 
is the first law. The ‘“‘height of the antenna 
above average terrain” (HAAT) is signifi- 
cant in VHF/UHF propagation, and why 
you get it as high up in the air as you can, 
which is usually on your roof. The 30m 
self-supporting tower is a worthwhile 
goal, but let’s confine this discussion to 
the widest practical applications for now. 

Getting the antenna on the roof is only 


_ part of the battle, too. Be sure to consult 


your coax cable tables to check losses per 
100 m for various cables. Assuming you 
can get to mount an antenna on the roof 
of your 10-storey block and get your 
cable up through the cable ducts with the 
building supervisor's permission, the 
losses may be too high to let you get 
enough power out. 

So you're back to packing up and mov- 
ing, or going mobile. 

Next scenario: you’ve gone through the 
moving trauma in the most worthy and 
excellent cause of amateur radio, and 
you're on the second floor of a three stor- 
ey block of flats with a clear view of sur- 
rounding suburbs. 

In the country, if you want to get out on 
2m you do the reverse. You have to give 
up your home in the valley and build a 
house on the highest peak you can get 
mains power to. That way, you'll really 
be into 2 m DX. 

If you cannot (a) mount a decent anten- 
na where you live and (b) are unable to 
move, do not despair, dear reader, as they 
used to write in books last century (BAR, 
which stands for the Dark Ages: “Before 
Amateur Radio’). Kenwood, Icom and 
DSE offer handheld 2 m portables. So you 
can always take off for the Dandenongs 
or those hills up behind Adelaide and 
have a ball with only 2.5 W or so of pow- 
er. Antenna height makes up for a lot of 
watts! 


Simple antenna solutions 


A good start is to look up the catalogues of 
hobbyist shops like Dick Smith Electron- 
ics (DSE), Emtronics or Tandy. For ex- 
ample, DSE has its ‘Folded J’’ 2 m verti- 
ca], cat. no. D-4211, which promises to 
cover the full 2m band with a VSWR of 
<1.2:1. It is rated for 500 W, which is 
more than any novice would be wanting 
for a very long time (let alone the other 
grades!). Or a vertical bottom-fed 74-wave 
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whip (that means, the coax connects at 
the base — not what you were thinking!). 
They’re otherwise known as “ground in- 
dependent’”’ whips. But how to mount 
these? 

In both the DSE and Tandy catalogues 
you will find a host of antenna accessor- 
ies, such as U-bolt and saddle clamps, 
chimney and wall mounts. These are TV 
antenna fittings, but are ideal for modest 
amateur antenna erections. 

For a “quickie” antenna, build yourself 
a groundplane. This is a simple omnidi- 
rectional antenna consisting of a vertical 
element a quarterwave long with four 
horizontal ‘groundplane’ elements con- 
nected together and mounted at right 
angles to each other at the base of the ver- 
tical. It is conveniently fed with coax, the 
centre conductor to the base of the verti- 
cal, shield to the groundplane. The 
groundplane elements, or ‘radials’, are 
about 5% longer than a quarterwave. 
However, its feedpoint impedance is less 
than 50 Ohms, around 35 Ohms in fact. 
The impedance is easily raised to match 
the coax impedance by the simple expedi- 
ent of ‘drooping’ the groundplane radials 
45° from the horizontal. 

The accompanying diagrams show the 
general arrangement and how to con- 
struct one from an SO239 panel-mount 
socket and heavy gauge wire. The vertical 
element is cut to 490 mm length, while 
the groundplane radials are cut 515 mm 
long. You can use tinned copper wire, or 
enamelled copper wire. As a minimum, 18 
gauge wire is recommended. Brazing rod 
may be used in lieu of wire and it has the 
advantage of being stiff and springy, but 
you'll need to use heavy duty solder lugs 
on the radials. 

The quickie groundplane is easy to 
mount. Your feedline with PL259 connec- 
tor on the end plugs into the $0239. You 
can erect a short length of pipe of about 
20-25 mm inside diameter and drop the 
feedline through it, letting the SO239 sit 
in the top of the pipe, as shown in the il- 
lustration. 

Alternatively, you could mount a mo- 
bile antenna mounting on a small, square 


QUARTERWAVE (3) 
VERTICAL 


FOUR GROUNDPLANE 
ELEMENTS, 3 +5% 


General arrangement of the “quickie 
groundplane”’. 


metal plate (the baseplate) of, say, 1-2 mm 
thick aluminium about 50 mm a side, with 
the radials soldered to solder lugs pop- 
rivetted to the plate. The antenna can be 
mounted to a vertical pipe using a small 
length of aluminium angle bolted to one 
edge of the baseplate, and a U-bolt used 
to bolt the assembly to the pipe. For the 
vertical, you could then choose a suitable 
mobile whip. If you use a %-wave whip, 
set the radials horizontal and you'll get a 
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The folded dipole assembly. 
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Construction details of the quickie groundplane. 
The vertical, A, is 490 mm long. The radials, B, are each 


515 mm long. 


good match to your coax as well as a little 
gain. : 


Beam it up, Scotty! 


It is when you move into the wonderful ° 


world of Yagi arrays that you feel you are 
up there really living with the 2 m high 
fliers. At this stage the discussion gets 
more polarised. 

In the high end of the 2 m band, verti- 
cal polarisation is the rule. Now this has 


7 DIRECTORS 
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FOLDED DIPOLE 


The element-to-boom clamp. 


U—CHANNEL 
CLAMP ASSEMBLY 


LET THE SO—239 
SIT IN THE TOP 
OF THE PIPE 


THREAD COAX 
DOWN PIPE 


The quickie groundplane is simple to 
mount, like this. 





no force in law but is by time-honoured 
agreement among operators. It came 
about that FM activity began mainly as 
mobile-to-mobile and mobile-to-base, and 


as vertical whips are much easier to in- 


stall on vehicles, vertical polarisation be- 
came the rule. 

On the low end of 2 m, horizontal po- 
larisation has the whip hand. How you 
polarise your Yagi depends on what you 
want to do on 2 m, and where the activity 
in your locality is all at. 

We repeat here the dimensions for 
building a 9-element 2 m Yagi, first pub- 
lished in AEM a couple of years ago (April 
‘86). It was put out as a kit by Dick Smith 
electronics, cat. no. K6297. The beam was 
designed to be simple to make, using di- 
rectors all the same length and spacing, 
mounted on a mechanically-manageable 
boom length. This gives about 10 dB gain, 
which in the interests of getting you out 
into the action is a great help and not to 
be sneered at. 

All the directors and the reflector are 
cut from 9mm diameter aluminium 
tubing. The folded dipole is made from 10 
x 3mm aluminium strip and its end-to- 
end length is 870 mm. The directors are 
836 mm long and spaced 310 mm apart, 
but spacing between the first director and 
the dipole is 260mm. The reflector is 
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FOLDED DIPOLE 


LONG BOLT 


TO REFLECTOR 


SO OHM ee 


The feedpoint impedance of the Yagi is raised to around 200 (2 by 
the folded dipole driven element. The feedpoint is balanced and 
the ‘trombone balun” here transforms the feedpoint impedance 
to 50 ©, unbalanced — enabling a match to standard coax. The 
balun is cut from a length of RG58C/U. See the text about the 


feedpoint assembly. 


~<———. STRAP BALUN 
TO BOOM 


$ 


NON—METAL 
MAST 


FEEDLINE 


1140 mm long and 320 mm from the di- 
pole. 

The elements mount on a 19mm 
square-section aluminium boom, using an 
element-to-element boom clamp made 
from a piece of 25mm U-channel, as 
shown in the drawings. 

The dipole has a balanced input, but 
coax is unbalanced. So we show construc- 
tional details for making a “trombone’”’ 
balun from a piece of 502, RG58C-U 
commercial grade coax. This is cat. no. W- 
2092 at DSE. The matching coax stub for 
the balun is 720mm long, and you cut 
back the outer sheath 15 mm from each 
end. Unbraid the shield and twist it into a 
‘tail’, bare the centre conductor for 5 mm 
and solder it to the pc board as shown in 
the diagram. Now: if you cannot make up 
a pc board as shown, do not despair. Just a 
piece of plain board (such as “perf 
board”), without the copper conductors, 
can be made up with substantial (say, 18g) 
copper wire leads. 

Use some silicone sealant to protect the 
electrical connections from rain, snow, 
hail and all the Australian.weather can 
throw at it. 

This antenna was designed to work 
across the whole band and it shows a 
voltage standing wave ratio (VSWR) of 
1.5:1 or better, over 144 to 148 MHz. Gain 
is about 12 dB with respect to a dipole 
(“dBd’’) and the front-to-back ratio of 
17 dB. The measured 3 dB beam width (E- 
plane) is about 50°. 


Swing it 


Next step: have beam, how to swing it 
round? Well, you can work out some ar- 
rangement for turning it manually, bear- 
ing in mind you are down there on the 
ground and it is high up in the air. Also, 
that you want to swing it accurately on to 
the station you want to work, and not a 
few degrees off, so making contact mar- 
ginal. ‘“‘Accuracy”, here, is a_ relative 
thing. It becomes more important the 
longer this distance is between you and 
the station you’re working. 

So the Armstrong (physical manipula- 
tion) method needs rethinking, like the 
actress said to the bishop. Pulleys, endless 
rope, or a crank? Yes, that’s a possibility, 
if that’s the way you want to go. 

However, through the modern miracles 
of electricity, you can buy a motorised 
mechanism to do al! the work for you. 
Now, think about what are some essential 
elements for such a thing. First, you can- 
not have 240 Vac up your mast, so you 
work on a lower voltage, isolated from 
the ‘mains. The antenna must swing 
through 360°, but not continuous circles, 
unless you have a way of stopping the 
coax from being twisted around the mast. 
It should be able to traverse 360° and then 
reverse the full circle. 

While the motor and gears need to be 
strong enough to turn the antenna, they 
also need to be substantial enough to 
withstand high winds and wind gusts. 
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As the beam is vertically 
polarised, it must be mounted 
on a non-metal mast which puts 
it at least half the Yagi’s boom 
length above the rotator (i.e: 
about 1.25 m). Mount the beam 
at its balance point. You can 
use a U-bolt, passed through 
suitable holes drilled in the 
boom and around the mast. 





If your antenna is mounted on top of a 
reasonably high mast, it gets a bit boring 
lowering the mast or climbing around the 
roof too often, repairing cables or re- 
placing the rotator. Expensive, too. Re- 
member that if your gears stripped in a 
high wind, the antenna would ‘‘weather- 
cock”’, that is, swing freely as the wind di- 
rected and the cables allowed. After a bit 
of wild winds, the cables would give up 
the ghost and add to your repair chores. 

Also, while you are happily tucked 
away in your hamshack/ operating niche 
by the fireside, it would be nice to know 
what the antenna is bearing on, or that 
you could turn it until it was on the bear- 
ing where you expected to make your 
sked: without having to go outside and 
see. 

So if you do not want to have to replace 
your unit because it stripped its gears 
during a wind gust, you make sure you 
buy a substantial unit, and not an el 
cheapo. Look for the type where the an- 
tenna bolts to the side of the unit (useful 
for a vertically-polarised Yagi) , or the co- 
axial or pear-shaped one where the bot- 
tom mounts on the mast top and the an- 
tenna couples on top. 

Most rotators incorporate stops at 360° 
so you cannot twist the leads and the coax 
round the mast. Also, check that the 
model you choose comes with a direction 
indicator. Home made ones are not usual- 
ly so successful, and give you trouble 
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VHF a vital link in the 
Australian Bicentennial 
Everest Expedition 


Adam Searle 


Public Affairs 



















One factor in the success of the Australian Bicentennial 
Everest Expedition earlier this year, was the use of VHF 
communications between the climbers and the support 
teams. 


ON THE MORNING of May 28, 1988, leader’s instructions, as well as the less 
Australian climber Jon Muir, cameraman critical, but equally important messages 
for the Australian Bicentennial Everest like: “Has the beer arrived at Base 


Expedition, struggled the last few stepsto Camp?” > 

the summit of Mount Everest, the world’s The tiny Philips PF-85 Pocketphone VHF 

highest mountain. Taking out his P hilips transceiver proved robust, reliable and 

Pocketphone VHF transceiver, he com- easy to operate. Here, members of the 

municated his arrival down the eight expedition are using the transceivers at a 

thousand feet to Camp Two. spring base camp below the snow line on 
Captain Terry McCullagh, expecting to Everest. 


hear news of a failed attempt was instead 
talking to someone on top the world, liter- 
ally. 

A fortnight before, Major Patrick 
Cullinan and Mr Paul Bayne had reached 
the summit. Of the 18 climbers and eight 
Australian support staff, eight members 
had made a summit attempt. Only three 
had succeeded. 

It was the first expedition to have 
scaled Everest without the help of high 
altitude Sherpas and large numbers of 
porters to carry their equipment through 
the dangerous Khumbu Ice Fall and be- 
yond. More than a tonne of oxygen, food 
and equipment was carried by the Aus- 
tralians over the long journey. 


A vital element 


Philips Mobile Communication Systems 
had provided twelve PF-85 VHF trans- 
ceivers, battery packs, solar recharging 
equipment and other ancillaries. Major 
Peter Lambert, the man responsible for 
the ABEE communications arrangements, 
said the mobile radio communication was 
a vital element of the team’s success. 
Twice each day for more than two and 
1 half months, the handheld transceivers 
vere used for updates on route con- 
ditions, supplies, climbers’ health and the 
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One radio was kept at each of the four 
high camps, with a couple of spares at 
Camp Two. At Base Camp two radios 
were kept permanently in their solar re- 
charging adaptors, so they would always 
be fully charged. Whenever a team 
moved on the hill, they took a radio, 
which was especially important in the ex- 
ploratory stages of any part of the jour- 
ney. 

‘When the temperature was too low for 
the NiCad batteries to retain their charge, 
dry cell batteries were also used as stand- 
by power for the radios. Climbers were 
required to take the batteries to bed with 
them to keep them warm to retain their 
charge. 

The radios used had been supplied by 
Philips to Australian emergency services 
and operations like the construction in- 
dustry, and had been tested in the Aus- 
tralia/New Zealand 1987 Everest trials. 


= FUNDAMENTALS, from page 58. 


Figure 9(b) shows where the induced 
voltage V, which was generated by the 
coil’s inductance, can continue the cur- 
rent through the coil, but now via the di- 
ode. Notice that during this time the diode 
is forward biased. 


Consider what would have happened if 
we had used a transistor to do the switch- 
ing instead of switch S. Particularly, recall 
how in part (c) of the experiment, that 
high voltage spike which the relay coil’s 
inductance generated: when — diode 
1N4004 was not in the circuit. 


Such large voltage spikes are notorious 
for causing transistors and integrated cir- 
cuits to break down electrically, ruining 
the electronics. And the culprit is the 
loads’s inductance, in this case the relay 
coil. 


Protecting transistors. We cannot re- 
move the relay coil’s inductance, ‘cause if 


Sonnenschien 





STOCK RANGE 
A200 — 2 to 12 Volt; 1 to 110 AH 
5 year float/cycling 
A300 — 2 to 12 Volt.; 1 to 9.5 AH 
5 year float 


1.E.1. (AUST.) PTY LTD | 


Sydney 02 - 692 0999 
Melbourne 03 - 544 8411 


a cd 


There were no problems with transmit- 
ting or receiving. The lowest VHF band 
available to the PF85 (around 68 MHz) 
was used to maximise the possibilities for 
refraction around the corner of West 
Shoulder of the valley. 

A worthwhile improvement for future 
expeditions would be elevated or higher 
gain antenna systems for Base Camp, 
which the team did not have time to de- 
velop. But all up, the PF-85 proved robust, 
reliable and easy to operate, according to 
the reports, even in the most hostile envi- 
ronment in the world — the peak of 
Mount Everest. 

When the team descended, one of the 
items left behind at Camp One was a VHF 
Pocketphone. a 


Portable solar panels were used for 
recharging the nickel cadmium batteries 
used to power the transceivers. The panels 
can be seen in the foreground here. 


we did it wouldn’t work as a relay. Be- 
cause we must provide some precaution, 
the diode 1N4004 is a very safe move to 
take. 

Other components are sometimes used 
rather than the diode, particularly if the 
fastest speed is wanted, or if there is 
doubt about voltage polarity at the relay 
coil. Capacitors (to swallow up the volt- 
age spike), voltage-dependant resistors or 
surge arresters are also used for this pro- 
tection. 

Exactly the same problem appears 
when transistors or integrated circuits are 
used to drive transformers, swinging 
chokes (inductances), motors, bells, vibra- 
tors, or any load containing inductance. 
In every case all transistors and ICs must 
be suitably protected against those volt- 
age spikes. 

There we should leave this little bed- 
time story until next month, and let you 
get some sleep. ‘Bye fornow. & 


ryfit 





Maintenance-free sealed-lead-acid batteries 


APPLICATIONS 
-Security & Fire Panels 
-Wheelchairs & Golf Caddys 
-Uninterruptible & Standby Power 
Systems 
-Communication and PABX 
-Telemetry & Instrumentation 


Adelaide 08 - 352 2066 
Brisbane 07 - 891 5339 
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*" NOVICES!, from page 114. 


modifying the rotator to accept them. 

The rotator should have a strong, se- 
cure mounting, else the whole anten- 
na/rotator system will not be secure. 

The Yagi described here is readily ro- 
tated with a TV-type antenna rotator as its 
size and weight fall well within the capa- 
bilities of these rotators. 

Finally: the basic rule with low voltage 
power feeds, as in the case of the control 
voltage to the rotator, is that to get the 
power, the current goes up and the volt- 
age goes down. And when current in- 
creases, I?R (that, is, resistive) losses in- 


crease by a factor of four. So use good, 


heavy cable for the control lines. 


Look up, and live! 


In concluding, we should mention a 
warning about the lethal attributes of 
240 Vac. If you are mounting an antenna 
on the roof, side or chimney of a house, 
beware of the mains leads coming into 
the building. 

If you are installing your antenna 
alongside the mains lead-ins, you are 
working in a highly hazardous area. If 
you were to slip and fall on the mains or 
grab the lead-in, you are probably work- 
ing from an aluminium ladder on damp 
earth or possibly wet concrete. These pro- 
vide the ideal circumstances for you to 
complete a circuit to earth for the 240 V. 

As you die, galvanised with shock, con- 
sole yourself that if going out this way 
was your last act while alive, you did at 
least do the electrical conductor job pretty 
well, all things considered. 

The easiest way of staying alive to en- 
joy the delights of ham radio and further 
issues of AEM, is to keep well away from 
the mains. All those people you see walk- 
ing around, or whom you call up on the 
rig, are alive today solely because they 
did not take foolish chances with the 
mains. 


3RD BIRTHDAY CONTEST No.7. 


Win this scanner’s delight, the Kenwood RZ-1 





{he RZ-1 scanner from Kenwood provides continuous 
eception from 500 kHz to 905. Mhz. The AM and FM 
yroadcast bands are covered in theiz,entirety. Designed 
o be installed in a vehicle, but equally “at home” in a 
yase station installation, the RZ-1 operates on 12 Vdc 
ind can accept either a Motorola-style antenna plug or 
he PL-259 style familiar to mobile transceiver users. 
Boasting 100 memory channels, the RZ-1 stores not 
ust the frequency, but also the mode of the station as 
vell as an optional seven-character alphanumeric 
dentifier. Unlike many other scanners, the RZ-1 is ide- 
lly suited to replacing a standard car radio, as it dupli- 
ates all the conventional broadcast band functions as 
rell as providing a wealth of features for MF, HF, VHF 
nd UHF reception. All of these features are available 


1a remarkably compact package, measuring only 180 
90 x 176 mm. 


eo 


You can use it mobile, or use it at home! And we'll 

irow in a “Squeeky Clean” LF-4 Mains Filter from 
cal manufacturer K.C.C., so you can pull in those sig- 
ils free from mains-borne interference. 


The Kenwood RZ-1 was reviewed in our June 1988 
sue. 


Wideband Receiver. Worth $1045! 


Prize kindly donated by Kenwood Australia. 


1) Who.is the Communications Products Manager for 
Kenwood Electronics Australia? 
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2) Would you or would you not be able to pick up the 
Kingsford Smith weather broadcast on the Kenwood 
RZ-1 receiver? 
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3) In what Sydney suburb is filter manufacturer K.C.C. 
located? 
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Tell us, in 25 words or less, what features of the 
Kenwood RZ-1 receiver best suit your needs. 


I have read the rules of the contest and agree We abide by 
their conditions. 

Signature: 

Name: 

Address: 


P/Code: tere 


Phone: (__.) 
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** VINTAGE RESTORATIONS, from p.85. 


‘THE “METZ” SUPER 
5-VALVE, 460 K.C. CHASSIS 
Constructional Details 


looms, and replaced all (or most) of the 
capacitors with more modern ones. (I was 
told they were the most likely source of 
any future trouble.) I would have replaced 
the resistors also, but the ones in there are 
made of some sort of ceramic material, 
and tested well, so I decided to leave well 
alone in that department. 

Over the years I have constructed a 
millivolt meter, a signal generator (both 
transistorised) and bought myself a Dick 
Smith oscilloscope to test and line up these 
(and other) machines. I have made several 
transistorised capacitor microphones. I 
wonder if you will be publishing a con- 
struction project for a VIVM? 


So you can see, I was delighted to see 
that someone is going to do something for 
the “‘bottle brigade”’. 

To end up with a plea for HELP, when 
trying to read the output from these ma- 
chines on the oscilloscope, all I seem to be 


able to get on the screen is a picture of the’ 


bias signal (56 kHz in this instance). Is it 
possible to use a simple (I stress simple) 





filter to filter out this bias signal, and just 
leave the audio signal for measuring on 
the mV meter? 

Also, can you tell me where I can get a 
nine-pin plug and socket (same size as the 
old bakelite valve holder, about 1%” diam- 
eter) so that I can extend the plug harness 
to the amps? I have an eight-pin plus, they 
are fairly commonplace, but I need to be 
able to make up an eight-pin, and nine-pin 
loom so that I can withdraw the amp. from 
the recorder in the live condition. 

I look forward to reading your articles, 
and also answers to my queries. 

-G. Sollers, 
Devonport, Tas. 


Thank you for writing. We're glad to see 
you find this a magazine where you can 
expect some attention. 

We admire your loyalty to these vet- 
erans of an earlier age. No sneering: this 
was the state of the art in those times and 
what we use today will look anachron- 
istic to our successors when they browse 
through AEM’s latest issue in decades to 
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come - perhaps in an IC feeding the fla’ 
screen colour TV (no paper!) 

However, regarding your tape record- 
ers, better you than we. If we need that 
sort of exercise, we'll go straight into 
weight lifting at the gym. 

We are interested in what tapes you 
are using: are they of similar vintage, be- 
cause modern tapes need different bias. 
and your machines at wrong bias levels 
could possibly be detracting from per- 
formance. 

We can’t propose a filter for taking out 
the bias signal: try putting 1 kHz tone 
through the audio input, and slowing the 
oscilloscope reading speed to sync with 
that. If you need to read mV, you shoulc 
be able to measure them this way. 

A 9-pin socket, the size of the old octa 
valve socket? That sounds like a Philip: 
‘‘loctal” socket, and unless our reader: 
can help, we can’t. The usual thing today 
would be to remove the old socket, ther 
mount a plate over the hole and use < 
multi-pin DIN or similar small plug anc 
socket with enough pins to do the job. 


A kit from yesteryear 


Stewart Day, from Melbourne, loaned u 
a fascinating 8-page pamphlet which de 
scribes the construction of 5-valv 
superhet receiver, the ‘Metz’ Super 
from Radio House. The publication, pic 
tured here, clearly dates from the late 
30s/early-40s. While the organisation stil 
exists, it no longer deals in kits as such. 

The circuit (also reproduced here), lay 
out, components and general constructior 
are typical of the period. A “cake pan’ 
chassis is used, with the major compon 
ents — mains transformer, filter electro 
lytics, tuning gang, valves (socketed) coil 
and IF transformers, mounted on the to: 
side. All the minor components and inter 
wiring are contained within the under 
side of the chassis. 

A volume control and aerial switch ar 
located on the front apron, with th 
tuning knob and dial being part of an as 
sembly mounted in front of the tunin 
gang. The power input, speaker and aerié 
connections are mounted on the rez 
apron. 

The circuit is relatively simple an 
straightforward. The valve line-up con 
prises a 57 mixer/oscillator, a 58 IF ampl 
fier, a 57 detector and a 2A5 audio outpu 
The rectifier is the famous 80. The gri 
connection to the 57 and 58 are eac 
brought out to a cap on top of the valve 
glass envelope (the “grid cap’). All tk 
valves have 2.5 volt filaments. 

The rectifier is quite conventional wit 
a pi-section filter. The interesting thir 
here is that the filter choke is actually tk 
electromagnetic coil on the loudspeake 
providing the moving coil speaker’s ma: 
net. The HT current passing through tt 
coil creating the magnetic field. A volta; 
divider system provides the appropria 
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icreen voltage for the mixer and IF valves component efficiency! The oscillator nal effectively mix in the cathode and 


The 2A5 employs cathode bias without 
yypassing. Note the capacitors shunting 
he grip and plate to ground. The grid 
hunt (0.0005 uF, or 500 pF) gets rid of 
tray RF from the detector, this capacitor 
ind the RF choke in the detector’s anode 
ircuit providing a low pass filter, in con- 
unction with the 100 pF anode-cathode 
‘apacitor in the detector. 

The detector employs the non-linear 
node characteristics of the valve to rec- 
fy the incoming amplitude modulated 
F signal from the last IF transformer. The 
creen is fed with a lower voltage than 
1e mixer and IF and, curiously, it is un- 
ypassed. Note that, although not shown 
ere, the IF transformers have tuning ca- 
acitors in parallel with each coil. 

The volume control arrangement may 
2em a little unusual. The 5000 Q pot is 
art of the screen voltage divider net- 
ork, providing a variable positive volt- 
ye to the cathode of the IF valve. As the 
sitive voltage increases, the effective 
‘id bias increases, reducing the amplifi- 
tion factor of the 58 which was a spe- 
ally produced version of the 57 with a 
id bias characteristic that permitted this 
it of gain control. Note that there is no 

rm of automatic volume or gain control 

VC or AGC). Hence, any fading would 

xt be compensated for. 


The mixer is a delight in simplicity and 


tuned circuit has two coils coupled to it, 
one in series with the cathode and one in 
series with the anode; the ist IF trans- 
former primary also being in series with 
the 57’s anode. This provides a Hartley 
oscillator arrangement. 

The aerial tuned circuit is connected di- 
rectly to the 57’s grid. An external aerial 
may be connected directly to the aerial 
link coil or via a small “gimmick” capaci- 
tor made from a length of twisted hookup 
wire. The station signal and oscillator sig- 


anode circuits of the 57. Note that the 
screens of the 57 mixer and 58 IF amp 
both share the same bypass capacitor. 


The variable “‘padder” (a trimmer) ca- 
pacitor in the oscillator tuned circuit 
serves to maintain the relative difference 
between the signal and oscillator circuits, 
assuring they “track” with the least vari- 
ation in accuracy across the range. We 
might look at this subject in a later col- 
umn in a discussion on alignment. — a 
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Clean Power Feature 


Uninterruptible power supplies 








Brian Donaldson 





A computer or computer system powered from a supply 
which may be arbitrarily absent at any time is an unreliable 
system. Buying and installing some uninterruptible power 
supply (UPS) is the solution, but that’s not all there is fo it. 


A VITAL safeguard of functional security 
in any computer system is the smooth and 
uninterrupted supply of ‘clean’ power be- 
cause computers are becoming increas- 
ingly important ‘tools’ and any computer 
is sensitive to certain power fluctuations 
and critically dependent on continuous 
supply. 

Most environments where computer 
systems are installed can be described as 
“electronically hostile’. Computer manu- 
facturers are increasingly concerned 
about ac line transients, and grounding 
and voltage variations which occur on the 
computer system at the customer’s site. 
Yet these disturbances are not always 
taken into account during the planning 
stage of a computer installations. 

If ac power line disturbances are not 
considered in the basic design, the effects 
of the power anomalies may make them- 
selves felt without warning — to the op- 
erator’s cost. 


At peril 


Such effects appear in may forms. The 
equipment may suddenly stop operating. 
Errors may occur in normal processing 
cycles or be introduced into the data files 
and programs. And expensive hardware 
damage may occur. 

The solutions to these problems require 
an understanding of the anomalies pres- 
ent on ac power sources, and of the com- 
puter system’s sensitivity to such anom- 
alies. 

If the system manufacturer incorpor- 
ates devices to protect the computer 
against all possible ac disturbances the 
initial cost of the unit will increase. But 
the customer expects maximum use of the 


system with minimum maintenance and 
downtime. 

A compromise is required to minimise 
overall customer costs. This can be 
achieved partly by improving the envi- 
ronment of the computer system, and also 
if the manufacturer specifies the environ- 
ment required and explains the tolerances 
within which the system can safely oper- 
ate. 
To overcome threatening power supply 
problems and be assured of ‘clean’ power, 
most installations have decided to install 
uninterruptible power supply systems, 
which provides the system with auton- 
omy from the power for a period. In some 
cases these are coupled with a dies- 
el/alternator to extend autonomy time. 


Planning 


In planning maximum performance from 
such a critical uninterruptible power sup- 
ply system, there are a number of basic 
parameters which must be met and incor- 
porated: 


® Good overload capacities without impa- 


iring the quality of the voltage supplied. 


@ The ability to operate without risk on 
very unbalanced loads. 


@ A very high overall efficiency which 
can reach 93%. 

Selection of the UPS best suited to your 
computer should be made after careful 
analysis, considering three main criteria: 
@ Physical criteria depending on techni- 
cal specifications required by the load. 


® Functional criteria connected with the 
operating conditions of the equipment 
and the nature of the computer applica- 
tion. 
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— an important safeguard in 
computer systems 


@ Subjective criteria relating to the sup- 
pliers reputation, the reputation of his 
equipment and the quality of his organi. 
sation and service. 
Brian Donaldson is the National Marketing 


Manager, Electronic Power Systems Depart- 
ment, Merlin Gerin (Aust) Pty Ltd. 


PRODUCT SAFETY RECALL 
DICK SMITH ELECTRONICS PTY. LTD. 
NOTICE TO 
ALL CUSTOMERS 


TEMPERATURE /==<=me! ou) 
CONTROLLED = 
SOLDERING 
STATION 


Cat T-2000 





Sold in all states, may constitute 
a safety risk as the power switch in 
some units has been found to be 
incorrectly wired. The units which 

_may be affected are fitted with a 

meter having a white, translucent 
background and bear the legend 
“AUST DES REG NO 86081” on the 
front nameplate below the 
temperature control. 


Customers are asked to return 
this product as a matter of urgency 
to the nearest Dick Smith Electronics 
Store for immediate attention to the 
problem. 


We apologise for any 
inconvenience caused. Further 
enquiries may be made by 
contacting Rex Callaghan, Technical 
Services Division on (02) 888 3200. 








APLAB offer a complete range of regulated DC bench rack power supplies combining high precision and 
regulation capabilities with continuously adjustable outputs. 


Designed with single, dual and multiple outputs, these power supplies can be used in either constant 
voltage or constant current mode of operation. 
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SINGLE OUTPUT 
OUTPUT: Output VOLTAGE: Curren 
0-30V 0-1A to 30A | 
0-70V 0-2A to 10A 


DUAL OUTPUT MULTIPLE OUTPUT 
0-30V 0-1A to 2A 0-30V 0-2A to 5A 
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SCIENTIFIC DEVICES AUSTRALIA PTY. LTD. 

VIC. 2 JACKS RD.. SOUTH OAKLEIGH. 3167 
PHONE: (03) 579 3622 TELEX: AA32742 

- NSW: 559A WILLOUGHBY RD., WILLOUGHBY 2068 
PHONE: (02) 952064 TELEX: AA22978 

S.A. 31 HALSEY RD., ELIZABETH EAST. 5112 
PHONE: (08) 2556575 TELEX: AA88125 


CAN YOU AFFORD NOT To 
PROTECT YOUR COMPUTER? 


Dirty Power 
constitutes the greatest single 
threat to the operation of your system 


POWER PROBLEMS MOST 


are estimated to cause up to users do not realise their 
90% of all computer and word computer is under constant 
processor malfunctions attack by dirty power 



































COMPUTER 
PROBLEMS ? 







tHE TF YCOR ac Power LINE FILTER 


is the most effective method 
of protecting your investment 





Available in your State from: 





National Distributor: 













Electromark Pty. Ltd., Brisbane: Melbourne: Newcastle: Adelaide: 

Bh burst iets L.E. Boughen &Co., S.E.P. Computer George Brown &Co. — Graphic Electronic Industries 
Phone: (07) 369 1277 Services P/L, Pty. Ltd. Pty. Ltd. 

Phone: (02) 570 7287 FAX: (07) 368 3193 Phone: (03) 690 9933 Phone: (049) 69 6399 Phone: (08) 365 1000 

FAX: (02) 57 5128 Telex: 415000 FAX: (049) 62 1930 FAX: (08) 365 1001 
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Keeping power problems at bay 


David Kingsley 


As mains-operated electronic and computer equipment 
becomes more sophisticated, and the systems that they 
support become more dependent on them, the necessity 
for reliable operation increases many-fold. 


WHEN MAINS-POWERED electronic 
and computer systems do not perform in 
a reliable way, problems on the mains are 
often at the root of it. Unless you’ve got 
your own power station, your reliance on 
the mains is absolute. Thus, you have to 
live with whatever disturbances occur on 
the ac mains. But you can take steps to 
eliminate or minimise their effects using, 
depending on the nature of the prob- 
lem(s), power line filters, power condi- 
tioners, a standby power source or an un- 
interruptible power supply. 

Each of these remedies suits differing 
problems and problem levels, and each 
has their application. But first, just what 
are the problems that arise on the ac 
mains. The feature in the February 1988 
issue of AEM, Smoothing Out The ‘‘Ruf- 
fles”” On The Mains, gave a detailed run- 
down on the supply parameters and the 
short-term and long-term variations or 
events experienced. Let me recap. 


The how 


There are two ways or modes by which 
mains variations are conducted to the 
equipment; common-mode and differen- 
tial mode. 

Common-mode events are variations 
which occur on both lines at the same 
time, measured between active-neutral 
and ground. 

Differential-mode events are variations 
which occur between active and neutral. 

Just because the Australian mains sys- 
tem at the user level ties (or is supposed to 
tie) the neutral back to the ground doesn’t 
mean to say common-mode variations are 
minimised or eliminated. They’re not. 
And they can prove troublesome, even at 
relatively small amplitudes. However, 
differential-mode variations tend to pre- 
dominate, both short term and long term. 


The what 


Problem events range from high frequen- 
cy repetitive signals through transient 
events of a cycle or so’s duration, to the 
complete loss of supply. 


Transients are momentary, non- 
repetitive events lasting a half-cycle or 
less. They arise from load switching, elec- 
trical storms, welding, fault clearing, etc. 


Hash is a high frequency signal that may 
be intermittent or continuous with fre- 
quency components ranging from 100 Hz 
to maybe 100 kHz. It may arise from 
motor commutation, switchmode power 
supplies, etc. Radio Frequency inter- 
ference may be included under this head- 
ing, too. : 


Dropouts are momentary line faults 
where the line voltage drops to zero for 
periods up to a few cycles. 


Sags and surges are brief over-voltage 
and under-voltage swings in the mains of 
at least 20% lasting from a cycle or so to 
several seconds. They often arise when 
heavy loads on the line are switched on 
and off. 


Over/under voltage events are of longer 
duration than sags or surges, again repre- 
sented by a change of 20% or more in the 
nominal line voltage. An undervoltage 
event is often termed a “brownout”, sort 
of a half-baked blackout! 


Blackout is complete loss of power, a 
term most are familiar with. 


The effects of these events on electron- 
ic and computer equipment can range 
from momentary disruption through 
intermittent reliability problems to chaot- 
ic and destructive shutdown. Destructive 
here applies to loss of data or equipment 
function, not necessarily to physical dam- 
age of equipment. 


Selecting a protection 
system 


With some idea of the types, modes and 
causes of power line variations and their 
likely effects, how do you go about pro- 
viding protection for the equipment and 
the systems it supports. 

Your first consideration must be to as- 
sess the cost of problems arising from the 
events experienced, or likely to be experi- 
enced. The cost of protection should be 
assessed in relation to that,not in relation 
to the cost of the equipment being pro- 
tected. It is a common mistake to compare 
the cost of power conditioners or standby 
supplies to the cost the electronic equip- 
ment or computer system under consid- 
eration, and this can be highly mislead- 
ing. The significant factor is the cost of 
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the function or system lost due to a power 
line disturbance. 

Start at the simplest level. If you can 
determine that hash, transients and/or RF 
interference conducted via the mains 
lines are the source of problems you're 
experiencing, or may be contributing to 
your problems, then start looking at fil- 
ters as your first port of call. 

Filters can deal with common-mode 
and differential-mode noise of a short 
term nature. They cannot deal with long- 
er term variations. There are filters and fil- 
ters, to plagiarise an old expression. The 
problem may arise in another, entirely 
separate, item of equipment connected to 
the same mains circuit. A process of de- 
ductive investigation and elimination, 


item by item, using a plug-in filter can be 


used to identify the offending item. Ap- 
plying the filter at the source in this case 
represents the most effective solution. 

But such elegant solutions are not al- 
ways available as the source of disruptive 
transients and hash is not always readily 
indentifiable or accessible. 

In addition to the above, if you need to 
deal with events such as surges and sags, 
over and undervoltage, dropouts and the 
like, your next line of defence is the pow- 
er conditioner. These contain a ferro- 
resonant constant voltage transformer (or 
CVT) and are designed to provide a regu- 
lated output voltage that remains within a 
specified ‘‘envelope’’ of performance 
with regard to line input fluctuations and 
output load variations. 

A ferro-resonant CVT is very effective 
at eliminating differential-mode transi- 
ents and hash. Generally, power condi- 
tioner manufacturers include further 
“lines of defence’’, such as earthed 
screens and input filtering, to minimise 
common-mode noise, too. 

If your mains supply is, from experi- 
ence, fairly stable and your only major 
concerns are short-term supply losses of a 
few seconds to some minutes duration, 
then the solution is to look at a standby 
power supply (SPS). Such units give al- 
low your equipment to operate for a short 
period to permit data backup and/or or- 
derly system shutdown. They comprise 
an inverter and a transfer switch and em- 
ploy rechargeable batteries to supply en- 
ergy during standby operation. 

Standby power supplies operate in 
what is termed “off-line mode.” That is, 
the incoming mains supply is filtered, the 
filtered output being used to power your 
equipment while ever the mains is opera- 
tional. Should the mains voltage fall by 
greater than a given amount (usually 15- 





20%), the SPS unit automatically switches 
to on-line mode and its internal inverter 
supplies the required ‘“‘clean’’ ac power 
via the transfer switch. 

When the incoming mains voltage once 
again rises above a specified limit, usually 
-10% of the nominal supply voltage, the 
SPS unit’s transfer switch returns the load 
to ac main operation. The period of stand- 
by operation is only short, usually under 
twenty minutes. Transfer times are usual- 
ly in the order of five to ten 5-10 milli- 
seconds when switching from mains to 
standby, and less five milliseconds 
switching from standby to mains. 

In some circumstances, the provision of 
a power conditioner and standby supply 
is called for to provide more complete 
protection. Some equipment is sensitive 
to the transfer switch action and the 
standby power supply will not provide 
the required solution to the problem. In 
this event, you need to look at the top lev- 
el of protection and isolation. 

If your mains supply is subject to the 
full gamut of disturbances — voltage sags 
and surges, overvoltage and 
undervoltage, transients, dropouts and 
blackout — your last port of call is the so- 
called uninterruptible power supply. 
These, generally known under the title of 
“UPS’’, provide complete isolation from 
the ac mains supply and offer no break 
operation in the event of mains supply 
failure. 

A UPS is unlike an SPS in that it is al- 
ways on line, providing continuous power 
to the load — your electronic equipment 
or computer system. Typically, an un- 
interruptible power supply consists of a 
rectifier and charger system, a recharge- 
able battery and an ac inverter. No trans- 
fer switch is involved. 

The ac inverter in a UPS supplies the 
power to your equipment at all times. The 
incoming mains, while it’s operational, 
supplies charge to the battery via the rec- 
tifier and charging system. The batteries 
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continuously power the inverter. Since 
only dc is always present at the input to 
the inverter, either from the battery or 
rectifier, no transfer time is involved 
when the mains fails and the mains is en- 
tirely isolated from the equipment. | 


The rated operational period for a UPS 
is dependent on the battery capacity. 
When choosing a UPS, this period should 
be a major consideration and your choice 
based on either the expected time needed 
for an orderly system shutdown in the 
event of blackout or to span the expected 
or known blackout period, if only rela- 
tively short term (i.e: under several 
hours). 


If a backup motor/generator system is 
involved or being considered, to provide 
long term operation for a system during 
prolonged mains failure (say up to seven 
or eight hours), then the UPS operational 
period required will be dependent on the 
changeover period of the 
motor/generator and the time it takes to 
stabilise the supply. 


Typical UPS stand-alone operational 
periods range from 30 minutes to two 
hours. The time for full battery recovery 
is an important parameter when choosing 
a UPS for blackouts often follow periods 
of brownout when the UPS is operating 
partially, if not completely, from its inter- 
nal battery. Recovery rate is usually ex- 
pressed relative to discharge rate. A prac- 
tical, fast recharge time would be one- 
eighth to one-twelfth the discharge 
period. 


Battery choice for SPS and UPS sys- 
tems is important. Of the two common 
types of rechargeable battery available — 
NiCad and lead-acid, the latter are most 
commonly used owing to their price and 
reliability. Recombination — electrolyte 
(RE) lead-acid batteries are fully sealed 
and require no maintenance, as well as 
offering a long life in terms of 
charge/discharge cycles. 
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Ratings 


Filters, power conditioners, standby pow- 
er supplies and uninterruptible power 
supplies are all characterised by an output 
load rating quoted in volt-amps (VA). On 
a resistive load, VA merely means watts 
consumed, but as the equipment connec- 
ted doesn’t always appear resistive, the 
rating is given in VA. 

Only 2500 VA may be drawn from a 
standard ‘‘general power outlet’? (GPO), 
so any of the above-mentioned equip- 
ment designed to operate from a GPO will 
be rated accordingly. 

In-line filters are available rated from 
around 200 VA right up to 2500 VA. The 
smaller models may have only a single 
load socket, while the larger units gener- 
ally have multiple outlets. 

Likewise, in-line power conditioners 
designed to operate from a GPO are avail- 
able rated from 100 VA to 2500 VA and 
may have single or multiple outlets. Pow- 
er conditioners for operation from three- 
phase mains supplies are also obtainable 
in ratings up to hundreds of kVA. 

Standby power supplies are generally 
meant for applications where only a sin- 
gle piece of equipment requires it, or a 
few items at most. Hence big systems are 
not often found. For the most part they 
are designed to operate from a GPO and 
the units available range in rating from a 
few hundred VA to 2000 VA. 

On the other hand, uninterruptible 
power supplies obtainable are rated from 
a few hundred VA to 2500 VA for GPO 
operation, and up to 25 kVA for multi- 
phase supply operation. Sometimes, UPS 
systems are seen, using multiple units and 
having a total rating that may be as high 
as 4800 kVA. You see them used to keep 
large mainframe computers on the air. & 


We would like to thank NCR and Sola for 
supplying information used in the compila- 
tion of this feature. 


If your Transceiver uses Micro Logic 
Components, then we recommend 


PRIMARY POWER 
PROTECTION 


...protects your transceivers memory against spikes, glitches, 
lightning, on-off switches, electric motors etc. Max. peak surge 
current up to 4500 amps; transient energy absorption up to 
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Data Sheet 


Semiconductor 





LM833 Dual Audio Operational Amplifier 


General Description 


The LM833 and LM833A are dual general purpose opera- 
tional amplifiers designed with particular emphasis on per- 
formance in audio systems. 


These dual amplifier ICs utilize new circuit and processing 
techniques to deliver low noise, high speed and wide band- 
width without increasing external components or decreasing 
Stability. The LM833 and LM833A are internally compensat- 
ed for all closed loop gains and are therefore optimized for 
all preamp and high level stages in PCM and HiFi systems. 
The LM833 and LM833A are pin for pin compatible with 
industry standard dual operational amplifiers. 


The LM833A guarantees low noise for noise critical applica- 
tions by 100% noise testing. 


Schematic Diagram (1/2 Lms33) 
8 


: ae 





Features 


@ Wide dynamic range 
@ Low input noise voltage 


@ High slew rate 
@ High gain bandwidth product 


@ Wide power bandwidth 
@ Low distortion 

@ Low offset voltage 

@ Large phase margin 


—INA 


Typical Performance Characteristics 


Cs Se Rs ee 


j Ri =2 kQ 
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ie 2) Sic 


Vs = + 15V 






OUTPUT VOLTAGE (Vp) 
a 
DISTORTION (%) 


0 
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Power Bandwidth Distortion vs Frequency 
1 





INPUT REFERRED NOISE 
VOLTAGE (nV/ \ Hz) 


10k 100k 


FREQUENCY (Hz) FREQUENCY (Hz) 
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Connection Diagram 





> 140 dB 


4.5 nV/VHz 


7 V/s (typ) 
5 V/us (min) 
15 MHz (typ) 
10 MHz (min) 
120 kHz 
0.002% 

0.3 mV 

60° 





Spot Noise Voltage 


vs Frequency 





FREQUENCY (Hz) 





Absolute Maximum Ratings 


Supply Voltage 


Voc/VeEE 


Differential Input Voltage (Note 1) Vip 
Input Voltage Range (Note 1) Vic 


+ 18V 
+30V 
+ 15V 


Power Dissipation (Note 2) Pp ~ 500 mW 
Operating Temperature Range = Topr —40 ~ 85°C 
Storage Temperature Range TstcG —60:~ 150°C 


DC Electrical Characteristics (1, = 25°C, Vs = +15v) 


Symbol_| Parameter. | Conditions, | Min | Typ | Max | Units 





Ves | “InputOftestVohage | Age ton oe. fst. ow 
ios | inpieOtteetGurent ot. PP db» | Sados ne 
iB ee eS eee ee nA 
Ay beings aie Te a 1 ae ae dB 
+10 +13.4 V 
Vom Hes ee Meee en 
CMRR nian en oe ete dB 
PSRR___| Power SupplyRejectionRatio | Vs=15~sv,-1s~-sv | 80 | 100 | | ap 
lo Supply Current P Woe Oy, Bohampe | fs | 8 | ma 
AC Electrical Characteristics (1, = 25°C, Vs = +15V,R, = 2kq) 
Symbol_| _—-Parameter_—|_—sConditions_ ~—| Min. =| Typ | =Max__| Units 
SR Eo Slewhas os Seen ee is 
GBWP | __GainBandwidth Product | f=1ookHz =| 10] 18 | | MH 
Cn 


MOA EGAN TREAT can | oC Les Pos Tw 


Noise Voltage (Note 3) 


Design Electrical Characteristics (1, = 25°C, vs = +15v) 


The following parameters are not tested or guaranteed. 


Symbol 


THD 


Distortion 


i OE a —— | 


AVos/AT Average Temperature Coefficient 
of Input Offset Voltage 


Ru = 2k9,f = utes kHz % 
Vout = 3 Vrms, Ay = 


Units 
uV/°C 


Input Referred Noise Voltage 2 a = 1009, JISA pV 


ys aor, hee Oe 
Open Loop 


Open Loop 


nV/Hz 
pA/ Hz 
[120 | 
po | Mie 
e000 | deg 


Input Referred Cross Talk f = 20~ 20 kHz dB 


Note 1: If supply voltage is less than 15V, it is equal to supply voltage. 


Note 2: This is the permissible value at Ta < 85°C. 
Note 3: Only the LM833A is noise tested and guaranteed. 


See ‘‘Noise Measurement Circuit’ for test conditions. 
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| LM833 Typical Performance Characteristics (continued) 





Voltage Gain & Phase Spot Noise Current Input Referred Noise Voltage 
vs Source Resistance 


vs Frequency 
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‘ypical Applications 


State Variable Filter 


Vip 








1 1 
fo = Q=-1'1 
0 = SmciRI' 5 ( 


Illustration is fg = 1 kHz, Q = 10, Agp = 1 


AC/DC Converter 


Line Driver 


Vo= Vin | 





We would like to acknowledge the 
cooperation of Semtech Pty Ltd 
and National Semiconductor 
Australia for providing the 
information and permission to 
publish the details presented in 
this data sheet. 





1 1 
{ =——++—. f§._ a= 
Tone Control Lt 2rReci ‘8 daR1C1 


1 1 
f =———_, f oe 
HM 2nR5C2’ "8 aa(R1 + 2R3)C2 
Illustration is: 


f, = 32 Hz, fg = 320 Hz 
fy = 11 kHz, fug= 1.1 kHz 


BOOST — BASS —CUT 


20 dB 
17 dB 


3 dB 





— 20 dB 





500k 


BOOST — TREBLE —CUT fl LB {HB tH 
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Typical Application (Continued) 





NAB Preamp 2 Channel Panning Circuit (Pan Pot) 
NAB Preamp Voltage Gain oie 
vs Frequency 


PT iy = 10 mv 
meet Yt tt 345 dB. f=1 kHz 
Mae. | st 











= 50 
2 
= 40 
Ay = 34.5 ry ms 
F = 1 kHz =< 
4 
E,=038pvV fF 2 
A Weighted 10 
0 
20. 100 1k 10k 20k 


FREQUENCY (Hz) 





RIAA Preamp Balanced Input Mic Amp 
33 uF 
EAT ace Vi 
I I 
PHONO i 
CARTRIDGE , \ 
i i = 
i= j 
u oat i ric 





V2 





A, = 3548 f = 1 kHz 
E, = 0.33 pV A Weighted 
S/N = 90 dB A Weighted, Vin = 10 mV If R2=R5, R3=R6, R4=R7 
@f = 1kHz . an Be 
VO=| 1+—— }| —(V2-V1 
( R1/ R3 ( 
Illustration is: 


VO = 101(V2 —V1) 


10 Band Graphic Equalizer 


3900pF 
2000pF 
1100pF 
510pF 
330pF 





At volume of change = + 12dB 
Q=1.7 
Reference: ‘“‘AUDIO/RADIO HANDBOOK", National Semiconductor, 1980, Page 2 
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THE WORLD WIDE HOBBY! 


AMATEUR RADIO 
ARE YOU A MEMBER OF THE WIA? 


Why not become a radio amateur by 
joining the Wireless Institute of Australia? 
The Institute can assist and advise you in 
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SUPPORT YOUR HOBBY — become a member! 
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egistered Address: 3/105 Hawthorn Road, Caulfield North, Vic. 
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The Last Laugh 


It isn’t really funny. It’s sad, if anything. 

But to explain. Roger, from his endless 
resources, planned to print the circuit of a 
pre-World War II valve radio in the Vin- 
tage Restorations section of this issue. 

Looking at it brought back the nostalgic 
type of fit I always get when I see a 
Model T Ford in a vintage car parade or 
something. Another of life’s ambitions, 
formed when | was a child, to pass me by; 
the ambition to own one of those high, 
square-box Model T’s. I’ve never even got 
to drive one, let alone own one. The near- 
est I ever got was to own a 1928 Austin 
Seven, which used to purr along the roads 
like a sewing machine. Except that the 
brakes never worked terribly well... 

Always having to be satisfied with less. 
Such is life. 

But back to Roger’s valve radio. 

It-was so ancient that even | had trouble 


working out how it had 
worked...although I dimly remember 
studying ‘‘anode bend” and ‘power 


anode’’ detectors. After all, I began with 
my first receiver having a grid leak detec- 
tor but then made the quantum leap to the 
diode detector. That was living danger- 
ously, in those pre-IC days! 

Among the memories are one of my 
brother-in-law radio serviceman and how 
we used to take old valves down the 


| know these new-fangled, 
high-tech, reflective, 
indestructable CD-ROMs 
aren’t meant to be 
touched..... but this is 
ridiculous! 





riverbed and shoot them with a .22. My 
father — a keen kitchen gardener — 
found a better use for them. He used to tie 
them with string to stakes driven into the 
ground around his peas, at an angle of 
45°. The glassy, silvery reflective valves, 
moving in a slight wind, and clonking 
together in a higher one, was enough to 
put off any pea-seeking bird. 

That’s another thing you can’t do with 
transistors, either, although I’m not here 
to rubbish solid-state. I did once make a 
gavel for an electronics society and 
mounted a TO3 package on each hammer 
face. If the chairman ever got excited — 
like judges do in Hollywood films when 
they try and stop the uproar in court by 
pounding away — those TO3s would 
have had it hard. 

And that’s something you can’t do with 
valves! 

Back again to Roger’s valve radio item. 
It was of the era, pre-war, when there 
were about 50 valves listed in the old 
RCA valve manual and if you were worth 
your salt you knew the pin connections 
and parameters of all of those funny glass 
bottles with lights in them by heart. 

Then by the imminence of the end of 
the valve era, in the late 1950s, interna- 
tional valve books were listing about 
15 000. In much less time, transistor hand- 
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books were out of control like an 
undecoupled stage feeding back, and 
there were more solid-state devices listed 
than there ever were valves. 

But after all these ramblings it’s time | 
got back to the point. Which, as said in 
the introduction to all this burble, is really 
sad. 


It’s about the way that every day we 
read about technology putting people out 
of work. Honest, decent people who 
made the great mistake of believing poli- 
ticians when they said if you voted for 
them, you wouldn't have to think any 
more. Just go to Grand Finals or watch 
Dynasty on TV and everything would be 
all right. 

Well, they don’t get any sympathy 
from me. Any time I hear someone 
whingeing about getting displaced by a 
robot, I remember how 20 or 25 years ago 
we tried to say that electronics was going 
to revolutionise work. Boring, monoton- 
ous, repetitive work to be  auto- 
mated...Much more interesting jobs to be 
created in service industries. 

Of course, no-one wanted to know. 
Polies interested only in what would hap- 
pen in the next three years, before the 
next election. Trade unions interested 
only in the next strike, so they could sell 
their members the idea they were doing 
something for them. Dumb journalists 
who didn’t know what it was all about 
anyway and just wanted to chase fire en- 
gines, as being more spectacular. 

And then: Shock! Horror! ‘‘The fac 
tory’s closing next week, why didn’ 
‘they’ do something about it?”’ 

So I am always interested to kno 
what sort of radio those displaced by ne 
technology have at home. Is it, | wonder 
a $12 distortion generator? Or a beaut 10 
W per channel hi-fi? Of course it is 
(Solid-state, I mean.) 

The day that I, as one of the Boa 
People from the era of FETs with LEDs 
find someone who believed enough i 
keeping jobs for locals, even at the incon 
venience of fragile, expensive, space 
consuming valves, then I am going to fee 
sincerely sorry for him and even get rid o 
one of Bob Hawke’s atrocious $2 coins i 
his begging bowl. 

But as one who had to adjust to com 
pletely new technology, I don’t give you 
drop of sympathy if you’ve lost your jo 
to new technology but all the entertain 
ment electronics in your home is solid 
state. 


He who laughs longest laughs loudest. 


(Psst! Spare a copper for an old valv 
radio technician, guv? Or 50c for a cup 


2 
pa‘) & Ben Furb 


STANDBY POWER 


We have a large range of sealed 
lead-acid rechargeable batteries ) 
available from stock, ideal for use 
in uninterruptible power 

supplies, telecommunications ev tapsher ease, 
backup, security systems, etc. | Power-Sonic Corp. + Redwood City, Call 


SEALED RECHARGEABLE 
BATTERY 
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EPSILON SERIES 





2 V, 150 — 1000 Ampere /Hour 





6 V, 0.5 — 130 Ampere /Hour 
12 V, 0.7 — 80 Ampere /Hour 


POWE: 


MEUM 


Wy, eawnaane POWER-SONIC AUSTRALIA P/L, 13 Watson Rd, PADSTOW 2211 NSW 
WU UW - atson Rd, 
Wl Si OMIE Phone: (02)772 4522 Fax: (02)772 4863 





HAVE YOU MISSED OUT? f2si03 ins postage 


JULY 1986 
Satellite FAX Decoder (3503) 
Code-to-Speech Synth. (4505) 

1 GHz, 8-digit Counter 

Simple Antennas for Satellite Rx 
Modern Fixed Caps, Part 1 


AUGUST 1986 

Power Amp Status Monitor (6504) 
Dual Rail P/S Module (9501) 
Commodore Modem Coupler 
Listening Post on the BBC 





SEPTEMBER 1986 
Super Simple Modem (4605) 
Three-Chime Doorbell (1501) 
Modular Analogue Music Synth., Pt 1 
Assembling Common RF Connectors 
Adapting the 4501 to the C64/128 
Screen Handling on the VZ, Part 1 
Modern Fixed Caps, Part 3 

Relays, Part 1 


OCTOBER 1986 

Car Alarm (8501) 

Electric Fence, Part 1 (9502) 
Lamp Saver (5506) 

RF Field Strength Meter 

Relays, Part 2 

Screen Handling on the VZ, Part 2 


NOVEMBER 1986 
Pink/White Noise Gen. (2501) 
Electric Fence, Part 2 (9502) 
EFG7515 Modem IC Data Sheet 
Guitar Equaliser 





DECEMBER 1986 

Rapid NiCad Charger (9503) 

Slave Strobe (9504) 

Computer Freq. Counter I/Face 

70 cm All-Mode Booster Amp 
Modular Analogue Music Synth., Pt 2 
VZ Memory Mapping 

Electronic Barometer 





JANUARY 1987 
Workhorse Power Amp (6506) 

Data Status/Logic Probe (2502) 

RF Millivolt Meter, Part 1 (2505) 
Mikes on Stage, Part 1 

Modular Analogue Music Synth., Pt 3 
Technology & the America’s Cup 

IR Remote Switch 

Filtering a Computer Connector 


HOW TO ORDER: 


By mail: just drop us a line and 
ask for the issue(s) you want. 
We take Bankcard, Mastercard 
and Visa, cheque or money 


order. 
AEM BACK ISSUES 


GOLDSTAR 
SERIES 7000 “AI” 


High speed stand alone or fileserver system. 








SYSTEM MOTHER BOARD. 


8/10 MHz 80286 CPU. 
I Mb RAM standard. 


Six 16 Bit I/O Slots and two 8 Bit I/O Slots. 


7 Channel DMA Controller. 

Low Power CMOS Technology. 

200 Watt Switch Mode Power Supply. 
Dual Floppy Controller (1.2Mb or 360k). 
Built in Diagnostics. 

Socket for Maths Co-Processor. 

Gate Array Technology. 

Battery Backed Real Time Clock. 


GRAPHICS ADAPTORS. 


Monochrome and Colour Graphics Card. 
Enhanced Graphics Adaptor (E.G.A.). 
V.G.A. and Plantronics. 

132 Column Display. 


1/0 CARDS. 


Two RS232 Serial Ports. 
One Parallel Port. 


DATA STORAGE. 


1.2Mb and 360k Disk Drives (342” or 5%"). 

20 to 600 Mb Hard Disks. - 
ESDI and SCSI available. 

20 to 150 Mb Tape Backup Units. 


MAIN FEATURES. 


Extremely fast CPU operation (Switchable 8-10 MHz). 
Competitively Priced. 

Comprehensive Mother Board functions. 

Full 12 Months Warranty and optional 5 Year Goldcare 
Cover. 


*IBM Compatible. 


DOS and GW Basic. 
External Reset Button and Keyboard Lock. 


Dimensions: 46 x 40 x 15cms. 

Weight: 17.5kg. 

Environment: 10C to 40C. 

Humidity: 20 to 90% (Non Condensing). 


*IBM isa Registered Trade Mark. 


